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On the Summation of a Compound Series^ and its application to a 
Problem, in Probabilities. By Bishop Terrot. 

[Extracted, by permission, from the Transactions of the Royal Society 
of Edinburgh,] 

IHE series proposed for solution in the following paper i 



\' (A) 



(m— j'.m— 5'— 1 m— j'-f/j-f l)x(1.2.3. . .* . .y) 

^(rn-'q'^l.m^q^2 . . .m— y+j») x (2.3.4 . . .y+1) 



-i-(p./?— 1 lx(m—p-\-q-^l.m—p-^q-\'2....m-'p)j 

The law of this series is manifest. Each term is the product of 
two factorials — ^the first consisting otp, and the latter of q, factors ; 
and in each successive term^ the factors of the first factorial are 
each diminished by one^ and those of the latter increased by one. 

Let there be a series, X„Yi + X„_iY2+ ^i^n 

where, ¥3= Yi -|- Ai, ¥3= Y2 + A2= Yj -|- Ai + A2, and so on. Then 
the series = 

X„ x Yi 
H-X„.ixYi+Ai 



+X^2XYi + Ai + A2,&c. *• 

=SX„xYiH.SX„.iXAiH.SX,.2XA2+,&c. 

where SX,, means the sum of all the terms of X from X^ to "S^ 
inclusive. 
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2 On the Summation of a Compound Series, 

Let us then, in the first place, take the differences of the second 
factorials — 

-(1.2.3 y) + (2.3.4....y-hl)=(2.3.4 g).q 

— (2.3.4... y + l) + (3. 4.5.... y + 2)=(3. 4.5... y + l).y,&c.&c. 



Hence the sum of the whole series = 

^+l).1.2.3....y-l.y^ 



S(m--y.m —y— 1. . . m—p-\- q-\-l ).1.2.S y— 1.?' 

4-2I(m— g— l.m— y~2 m—p-{-q).2.3A. . . .q,q 

+ S(w— y— 2.m— y— 3 m— ^4^—1). 3. 4. 5 q + ^-q. 

Integrating then each line separately, we have the sum 

= — ^ .in— 0^ + 1. in— 0' «i— o-f-o'+l x 1.2.8 o'—l* 

p -{-1 ^ 



q 



Kc) 



q 

H ^ .m— ^.w— ^— 1 «i— o-f-o'X 2.3.4 

p ■\-\ 

H ~r .7w— j^— l.w— y— 2 . .m— j9-|-y— 1 X3.4.5 J^+l, 

&c. &c. 

If again we treat this form as we have done the original, by 
taking the differences of the second factorials as they now stand, 
and again integrating, we reproduce the sum in the form 



.m--5'-|-2.w— j'-l-l.. ..w— ^-hj^ + lx 1.2.3....$'— 2 



qq-^ 

^+1.^4-2" 

&c. &c. 



.m^q-^-l.m^q m—^j-j-j'X 2.3.4 .... q — 1 



r(i>) 



It appears, then, that we may continue this differentiation on 
the one side q times, and integration on the other ^ + 1 times ; and 
that at each succeeding operation an additional next lower factor 
will be introduced into the numerator of the fractional coefficient, 
and an additional next highest into the denominator. And after 
q differentiations, the last factorials will all become unity ; and, the 
middle factorial having acquired an additional higher factor at. each 
of q + 1 integrations, we have for the sum of the series — 



q,q^l.q—2 1 

p-\-l,p-{-2..,.p + q-{-l 



xm-\-l.m tn—q-\-p-\'ll. . (E) 



II. 

The problem in probabilities to which the foregoing summation 
is applicable, is the following : — 



and its application to a Problem in Probabilities. 3 

Suppose an experiment^ concerning whose inherent probability 
of success we know nothings has been made p-\'q times^ and has 
succeeded p times and failed q times^ what is the probability of 
success on the p-{-q+l\^ trial ? 

This problem is interesting, because it tends to the discovery of 
a rational measure for those expectations of success which consti- 
tute the motive for a large portion of human actions. The force 
of such expectations commonly depends, not upon reason, but 
upon temperament ; and according as a man is naturally sanguine 
or the reverse, so in all the contingencies of life does he overesti- 
mate or underestimate the chances in his favour. 

It would be going much too far to think that we can give an 
algebraic formula, by the application of which a man may in every 
practical case correct his natural tendency to error, and arrive at a 
strictly rational amount of expectation. All that we can say is, 
that experience has led dispassionate men to come to nearly the 
same conclusion as the mathematician; for while he asserts the 

»-f 1 
probability of success to be -^ ^, they act upon the supposi- 
tion that the probabilities of success and failure are proportioned 
to the number of experienced cases of success and failure : and 
when either p or qis a large number, that is, when the experience 
is great, the conclusion and the supposition coincide. 

In order to realize the problem, we shall use the ordinary illus- 
tration, and suppose that a bag contains m balls in unknown pro- 
portions of black and white, but all either black or white ; that p 
white and q black balls have been drawn, and that it is required to 
find the probability of drawing a white at the /) + gf + 1|*^ drawing. 
* The problem, as thus stated, admits of four varieties. 

1. m may be given, and the balls drawn may have been re- 
placed in the bag. 

2. m may be given, and the balls drawn not replaced. 

3. m may be infinite or indefinite, and the balls replaced. 

4. m may be infinite or indefinite, and the balls not replaced. 
Of these, the 3rd is the only case which I find solved in the 

treatises which I have consulted. I propose to solve the 2nd case, 
and therein the 4th ; and, in conclusion, to make an attempt at 
the solution of the 1st case. 

To render the observed event, that is, the drawing of p white 
and q black balls (or E) possible, the original number of whites 
may have been any number from m — q to p inclusive, and the 
number of blacks any number from q to m—p, 

B 2 



4 On the Summation of a Compound Series, 

Let us call the hypothesis of m—q white and q black, Hi, and 
m— J— 1 white and gr+l black, Hj, &c. Then Hi gives for pro- 
bability of E ^-'9'fn-^q-l'.'.m^q^p^l xl.2.S....q .^ 

•^ m,m—l m — q—p + l ^ 

or, calling the denominator A, 

Hi gives -.w—^.m—y—l fn—q—p-^lx 1.2.3. .q (a)' 

Ha gives -.w— j'-l.w— j'— 2 m—y—;?x 2.3.4. . . ,q+l(/i)y (F) 

H3 gives - .m— J'— 2.m— y— 3.. ..w— j^— j»— 1 x 3.4. ..q+2 (y)j 

&c. &c. 

Now, a+)3 + 7, &c., by the former proposition (E), 

1 q.q-l 1 

A p+l.p-\-2...p-\-q+l ^ ^ 

.'. probability of Hi= 75 5— 

•" a+)3 + 7, &c. 

= — —r— — 7—^rz X(m— j'.m— y— 1. ..m— o'— /?) 

m-f-l.w.. ..m— j»— j'+lx 1. 2.3. .g \ i i 2 x-/ 

+ (1x1.2.3. ...y). 



■(G) 



But the probability of a white at |? + fi'+ 1|*^ drawing on Hi is 
__ __ \ •*• probability of white derived from Hi is 

^ . 1 ^ ^ ^ ^^T 90 X (w— ^.m— ^— 1 . ..m-^q-^p) 

w-f-l.m,. ..m — -j» — qx l.Z,o,. ,.q 

x(1.2.3...y) 
So probability from Hj 

= »>+! /"'t'r/x'A 3 x(^-,-l.m-y-2.... 
m-|-l.m.,..w — p — ^x 1.^.0...^ ' 

w-.y-.jt,_l)x(2.3...7+l). 

And so for all the other hypotheses in succession. 

Now this series, omitting for the present the consideration of 
the fraction which is a factor common to them all, is a series of the 
same form as that summed in the last proposition, only that now 
p + 1 must be substituted for p. 

* The coefficient (U of Galloway's Treatise), expressing the number of diflferent ways 
in which p white and q black balls can be combined in p + q trials, is here omitted. This 

is immaterial, as it disappears in the expression ,a, — Z~ 



and its application to a Problem in Probabilities. 5 



We have therefore the whole probability of a white at /? + §' + 1|*^ 
drawing 

_ ;)-H.jg-f.2...;?+g-H 1.2. ..g 



m-f-l.w.. ,m—p^qx 1.2. . .j^ i» + 2. . ,p-\-q-\-2 

JO+1 
X m-h 1 ,m, . .m'-p—q::= 



.(H) 



J»+y-h2 

JVb^^. — It may be worth observiog, that had we summed the 
original series in Prop. 1 upwards instead of downwards^ we should 

have ffot for a first factor = — '- — ^ — '-LLE _. which must 

^ q + l.q + 2. . .p-hq + r 

therefore = — -^ — '—-^ — ' ' . — --^ . And that these fractions 

are equal may be proved independently ; for if we divide each by 
1.2.3...j9xl.2.3...9^we have on both sides the same 



There now remains for solution only the first case of the problem 
in chances — that is, to find the probability of drawing a white ball, 
when m the number of balls is given, and p white and q black have 
already been drawn and returned. 

The main object in this case is to sum the series 



w— ll'xl'+w— 2l''x2' P.m-ll' . . . (I) 

This may be done much as in the preceding case, by taking the 
successive differences of the right hand factors till the differences 
vanish, and multiplying the successive terms of the last or q + l\^ 
row of differences into the g' + l|*^ summation of the successive 
terms of the series (1 + 2^ . . . -fm— l|^) + (H-2^ . . . -fm-2|^), 
&c. 

This may be sufficiently explained by going through the ope- 
ration in a low particular case. Let/? =2, q=3. Then the series, 
written perpendicularly, is 



m-al^xl Si^^:TT2x1 Saw-ll^xl Sa^^^l^xl S4W-II2XI 
m--2l2x8 Sim— 2l2x7 Sa^^^^^xG Sa^^l^xS S4m— 21^x4 
m--3l2 X 27=Sim— 312 x 19=2)2^^^12 x 12=23^^^1^ x 6= ^4^ifr^\^ x 1 
w--4l2x64 SiT^^ITTl^xSZ S2^ii:4l2xl8 Sg^ii^^l^xe 
m-5l2xl25 Si^ri^|2x61 22^^12x24 ^^^^^^1^x6 
&c. &c. &c. &c. 

The value of the different sigmas is easily found by the method of 
finite differences. 



6 On the Summation of a Compound Series. 

Generally, since the differences of 1*, 2^, 3^, &c., always vaniah 
in the §' + 1|*^ line and after the q^^ term of it, the general expres- 
sion is 



^ly d^y 83, &c. signifying the 1st, 2nd, 3rd, &c. terms of the §' + 1|*^ 
row of differences. 

This summation may be applied to find the probability in the case 
now under consideration, for it expresses the a+/3 + 7, &c. of the 
preceding case. Applying it as we did the value of a+jS+y, &c., 
there found, we shall find the probability of a white ball at the 
p+qVl\^ trial to be 



w^Sj+iW-ll" -h c?2S,+im— 21'' c?,Vi^-yl' 

If m be infinite, the expression becomes 

But if 0? be a quantity varying between the limits 0, x. 



(K) 



mSim? P^ J i»4-2 * x.x'^^' 

X I afdx 

And by continuation, 

:^,^,n^^^ ^ p+l.p + 2,..p+q + l ^ p+\ 

m^,^^n^ ;)+2.;?+3...i?+^+2 p^-g^-2 ' '^> 

We have thus found the probability in every case of the pro- 
blem ; the 2nd and 4th at H, for the result, being independent of 
m, must be true for an infinite as well as for a finite number. The 
1st case is solved at K, and the 3rd at L. 



Observations upon the Sickness and Mortality experienced in 
Friendly Societies. By Henry Tompkins. 

[Bead before the Institute, 26th June, 1854, and ordered by the Council to be 

printed.] 

IHE Institute of Actuaries is devoted to the consideration of all 
questions relating to assurance ; and as life assurance occupies a 
prominent place in the daily occupations of many of its members, 



On the Sickness and Mortality in Friendly Societies, 7 

it is not surprising that papers on almost every conceivable topic in 
connection therewith have been read before it. There are, however, 
various other kinds of assurance well worthy of inquiry, and among 
these may be classed fire, marine, fidelity, and, last but not least, 
when we consider the number of persons affected by it, sickness 
assurance. It is true this last kind of assurance is almost confined 
to the working classes : they have no wealthy boards of managers ; 
they have no man of science on their staff to direct their proceed- 
ings ; and they are conducted by individuals who often possess no 
qualifications for such occupations. For all this, we must admit 
that every Friendly Society is a mutual Assurance Company ; and, 
compelled by necessity, these Societies have taken up the most 
difficult and complicated branch of assurance. Not many actuaries 
have been much occupied with the subject, for it is a branch which 
does not sufficiently reward those who grapple with its difficulties ; 
we are therefore under the greater obligation to those who have 
attempted it. Up to the present time, however, I am afraid that 
the success has not equalled the endeavour. 

It must bl admitted that the law of sickness is a very difficult 
one to discover, on account of so many external circumstances com- 
plicating its action. Some even have been of opinion that no such 
law exists, because it has baffled so many endeavours to develope it. 
It is far more difficult to obtain facts relating to sickness than to 
death — ^because, in the first place, death has one common meaning 
among aU classes ; but it is not so with the word ^ sickness.' Also 
sickness may be, and often is, feigned; but it is not so with 
mortality. A death also occurs but once to an individual; but 
sickness attacks an individual at various periods in his life, and at 
each time with a different degree of intensity and duration. All 
these and other causes tend to complicate the subject ; but I think 
there is no doubt that in this, as in all other matters, if we obtain 
a sufficient quantity of facts, the laws regulating their action can be 
discovered. 

The ratio of sickness has never been laid down with a very near 
approach to accuracy until the publication of Mr. Finlaison's late 
Report upon the Sickness in Friendly Societies, It has, I think 
I shall prove, been enormously overstated in all the works hereto- 
fore published on the subject. Whether this opinion will be 
shared by others, must depend upon their view of what appears 
to me to be conclusive. 

On a former occasion I pointed out the great discrepancy 
between various authorities as to the amount of premiums required 
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for the same amount of sickness assurance. The variation was so 
unexpectedly great that it called to mind the line — 

" Who shall decide, when docton disagree ?** 

This however was said to have been caused by the very nice dis- 
crimination which the accuracy of the data obtained enabled us 
to make. Thus^ it was supposed that a table of premiums for an 
allowance of £1 per week in sickness^ for a Society established at 
Clapham^ would^ for substantial reasons^ differ from a table for a 
like assurance for a Society at Greenwich — that there was an 
ascertained difference between the sickness to be experienced by a 
Society composed of butchers and another composed of tallow- 
chandlers. It is true there are works which have attempted to lay 
down such nice distinctions in the law of sickness ; but if the 
general sickness has been erroneously laid down in these works^ 
it follows that all particular cases must be equally or even more 
erroneous. The discrepancies pointed out by me had^ therefore^ 
no foundation in the exquisite accuracy of the data made use of. 

Tables of premium for sickness assurance are generally calcu- 
lated to extend up to 70 years of age, or even throughout the 
whole of life. This mode of proceeding appears to me to be 
highly inconvenient, since a sickness assurance is for the purpose 
of supplying the deficiency which occurs to a working man by 
the stoppage of his daily labour by disease ; and as men generally 
cease to obtain their living by work at or before 60 years of age, 
it appears that a sickness assurance should cease at that period, 
because it is not applicable to a state of circumstances which 
should be met by an annuity. There is, however, another reason 
why such assurances should cease at 60 years of age — which is, 
that even now, so far as I am aware, we have no satisfactory 
data for the ages above 60 on which such sickness tables can be 
computed. The data given in the Report, for ages above 60, which 
appear to be correct, have not yet been corroborated, which I hold 
to be necessary in all cases. Those which have been hitherto 
adopted for such advanced ages are always too high ; and as the 
premiums for these ages are partly paid in the more youthful 
periods of life, it has resulted that tables have been computed 
which have never, or rarely, been adopted by the classes for whom 
they were intended. Even popular prejudices frequently have a 
remote connection with fact ; and when I state that out of 1600 
Societies which during four years applied for the protection of the 
law, and were informed that the certificate of an actuary wa? an 
indispensable preliminary, 700 decided to be without such pro- 



experienced in Friendly Societies. 9 

tection rather than obtain the certificate^ we may well inquire 
what popular prejudice was the cause of this 7 I think it was 
mainly because the parties interested considered, and I believe 
with some reason, that their liabilities were estimated by an 
exaggerated standard. 

The circulation of incorrect data has induced the notion that 
Benefit Clubs in general are insolvent; but when we measure 
their liabilities by such exaggerated standards as I shall endeavour 
to show have been put forth, it is astonishing that any were not 
included in the insolvent list. In illustration of this we may 
inquire, what would be the result if the liabilities of Life Assu- 
rance Companies were estimated to include the debts of the assured 
as well as the special sums assured to their representatives? Very 
few, if any, would be solvent; yet such is the way, with the help 
of a few extreme cases, in which it has been attempted to be 
proved that Friendly Societies in general are insolvent. It is 
true that some may be in that state; but before sentence be 
pronounced, we should be certain that* we know the law. 

I now pass to a comparison showing the results as regards sick- 
ness in Friendly Societies, arrived at by Mr. Neison, Mr. BatcliflT, 
and Mr. Finlaison, Jun., in their several works on this subject. I 
choose these, because Mr. Neison^s Vital Statistics, and Mr. Rat- 
cliff^s Sickness among the Odd Fellows, were the two best works 
extant on the subject; and Mr. Finlaison^s is the most recent. 
Everyone has, however, observed the want of uniformity in statis- 
tical documents, and of the impossibility in most cases of instituting 
any comparison between them. 

In these three works there are several particulars in which they 
are all differently arranged; and we may be, in some respects, 
instituting a comparison of unlike things. These discrepancies are 
the cause of a deplorable loss of time; and, on the other hand, the 
surest method of giving an impetus to science is to perfect its 
language and to adopt uniform notations, so as to comprise the 
largest number of ideas, and to bring together a greater multitude 
of facts from which to deduce relations and laws. Taking however 
these works as we find them, and collating the results, we find that 
the annual amount of sickness, on the average, experienced by each 
individual member of a Friendly Society, is as follows. It ought 
to be mentioned, however, that Mr. Finlaison excludes all miners, 
colliers, and sailors from his '^ general ^^ class, on account of their 
special risks, while the other two writers admit them into that 
category. 
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AVERAGE 


SICKNESS PER ANNUM TO EACH PERSON, 








EXPRESSED IN DATS. 






Age. 


Finlaison. 


Ratcllff. 


Neiflon. 


Age. 


FinlaisoiL 


Ratcllff. 


Nelson. 


18 


6-8296 


3-81 


5-76 


53 


12-9882 


15-97 


16-56 


19 


' 6-9055 


3-95 


5-82 


54 


13-4090 


17-37 


17-70 


20 


6*8835 


4-09 


5-88 


55 


13-9455 


18-98 


18-93 


21 


6-9058 


4-37 


5-92 


56 


14-6288 


20-78 


20-27 


22 


6-8931 


4-61 


5-96 


57 


15-2382 


22-86 


21-96 


23 


6-8619 


4-81 


6-01 


58 


16-2291 


25-22 


2400 


24 


6-8245 


4-98 


606 


59 


17-4330 


27-86 


26-40 


25 


6-8298 


5-10 


6-12 


60 


18-7348 


30-79 


29-16 


26 


6-8379 


5-19 


6-18 


61 


20-1717 


33-98 


32-27 


27 


6-8973 


6-27 


6-24 


62 


21-8270 


36-86 


36-33 


28 


6-9497 


5-39 


6-29 


63 


23-4850 


39-43 


41-35 


29 


6-9441 


. 5-50 


6-36 


64 


25-4208 


41-68 


47-32 


30 


6-9122 


5-62 


6-37 


65 


27-3564 


43-61 


54-25 


31 


6-8626 


5-75 


6-41 


66 


29-7893 


45-23 


62-13 


32 


6-8003 


5-90 


6-65 


67 


32-3640 


48-39 


70-48 


33 


6-8364 


6-04 


7-11 


68 


35-4239 


53-07 


79-28 


34 


6-9650 


6-20 


7-77 


69 


39-0656 


69-28 


88-55 


35 


7-1424 


6-35 


8-65 


70 


43-6153 


67-02 


98-27 


36 


7-4108 


6-52 


9-74 


71 


48-1807 


76-29 


108-45 


37 


7-6396 


6-72 


10-51 


72 


53-6783 


84-54 


118-76 


38 


7-8335 


6-96 


10-96 


73 


59-3229 


91-77 


129-15 


39 


7-9846 


7-23 


11-10 


74 


63-2823 


97-99 


139-66 


40 


8-2135 


7-55 


10-92 


75 


66-8123 


103-19 


160-26 


41 


8-4035 


7-89 


10-41 


76 


71-4833 


107-38 


160-97 


42 


8-5896 


8-28 


10-12 


77 


77-3931 


113-06 


170-16 


43 


8-7587 


8-72 


10-02 


78 


82-9178 


120-29 


177-82 


44 


9-0516 


9-19 


10-14 


79 


90-9886 


129-06 


183-97 


45 


9-3392 


9-70 


10-46 


80 


97-6832 


139-38 


188-58 


46 


9-5990 


10-26 


10-98 


81 


102-8451 


151-28 


191-68 


47 


10-0575 


10-87 


11-57 


82 


106-0442 


160-84 


195-34 


48 


10-5149 


11-52 


12-22 


83 


106-3780 


168-02 


199-66 


49 


11-0123 


12-22 


12-94 


84 


99-4289 


172-83 


204-35 


50 


11-4868 


12-97 


13-72 


85 


•• 


175-25 


209-70 


51 


12-0145 


13-77 


' 14-57 


86 




177-20 


215-62 


52 


12-4766 


14-77 


15-51 


87 


-• 




217-69 



From an examination of the preceding columns^ I have come 
to the conclusion that both Mr. Neison and Mr. Ratcliff^ as well as 
others who have preceded them, have allowed claims made on 
account of superannuation to come into consideration where claims 
for sickness only should have been admitted, and that therefore 
their measures of the duration of sickness are of very little value. 
With regard to Mr. Neison^s work, I find that he does not refer 
to any such claims having been eliminated; and it is certain that a 
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very great number of them are entered as sickness in the returns 
made^ and especially at the advanced ages. Mr. Ratcliff, however, 
states in his book that he had only the means of testing the accuracy 
of the mortality; and though the Odd Fellows have, I believe, no 
fand expressly called a superannuation fund, yet there is no doubt 
that they have both committed the same error, viz., that of con- 
founding claims on account of sickness with claims on account 
of superannuation, which are very diflferent. I have summed up 
the sickness experienced between ages 18 and 50 with the follow- 
ing result, viz.; according to 



Sum of the Sickness 
per IndividuaL 


Finlaison. 


Ratcliff. 


Nelson. 


From age 18 to 50 


Days. 
260 


Days. 
230 


Days. 
281 



Thus far the results corroborate the general accuracy of each. 

The difference between the two observations, and the returns, 
is, that Mr. Ratcliff gives nearly one day's sickness per year to 
each individual less than the returns, while Mr. Neison shows 
about 15 hours in a year more than the returns. After the age of 
50, the results are widely different — and, I believe, for the reasons 
I have stated with reference to the superannuation claims. 



Siun of the Sickness 
per Indiyidnal. 


Finlaison. 


Rutcliff. 


Keison. 


From age 50 to 60 
« 60 „ 70 
„ 70 „ 80 


Days. 
147 
299 
712 


Days. 
208 

469 

1063 


Days. 
205 

610 

1528 



By admitting all cases of sickness, so called (including super- 
annuation), the following are the results which have been arrived 
at — viz., that Messrs. Neison and Ratcliff both show that at age 
60 EVERY man is ill on an average one month in a year ; at 70, 
EVERY man has two months and a half s illness in every year ; 
at 75, it is said to increase to nearly four months; at 80, io five 
months; at 85, to six months, or half every man's time; and at 87, 
to seven months in the year ! and this to every man. If our aged 
and worn-out workpeople can really withstand such terrible attacks 
of sickness and Uve, they must certainly be possessed of more than 



7-58 


days 


9-47 


» 


. 11-37 


jy 


. 13-26 


>» 


. 15-17 


» 
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ordinary British toughness. The truth however is, that a very 
great proportion of the sexa, septa, and octo-genarians who are 
members of Friendly Societies receive allowances on account of 
superannuation, being at the same time in very good health. It is 
a remarkable fact, that that celebrated actuary Dr. Price estimated, 
upon theory only, the average sickness to each individual, with a 
very close approximation to the truth, if we consider the Report to 
be the standard of it. His estimate is as follows : — 

Under 32 years of age . 
From 32 years to 42 years 

„ 43 „ 51 „ . 

)> 51 „ 58 „ 

„ 58 „ 64 „ . 

The last line shows that Dr. Price had no notion of the incredible 
amount of sickness which affects the old people of the working 
class. This discovery has been reserved for more modern times. 

With regard to the sickness stated in the Report, all claims 
which were not for sickness were eliminated, and the results given 
are believed to be those which relate to sickness and to that alone. 
The results, however, differ so widely from some previous writers, 
that another observation with regard to persons of advanced ages 
is a desideratum. Until that however is obtained, we must be 
con^pnt with these conflicting data, unless the weight of proba- 
bility on the one side appears to outweigh that on the other. 

I now pass to the interesting question of the mortality ex- 
perienced in Friendly Societies. The first glance shows it to 
be very low, being on the whole number only about 1*26 per cent, 
per annum. The annual mortality per cent, of London is about 
2*5 j but in its population are included children, cripples, paupers, 
insane persons, and others with enfeebled powers ; but in Friendly 
Societies there are no such persons, or at least there are none who 
were so on their admission. They are all able-bodied adults. 
The operation of the '^temporary selection^' of many of the 
assured lives from a class which, on the whole, is placed in circum- 
stances favourable to the prolongation of life, may in some degree 
account for the small mortality experienced. It is well known that 
a large portion of the members of these Societies leave them, or 
become removed from them in various ways beside by death. This 
makes a large number of the assurances temporary ; and as the 
selection is made from the elite of the working classes, we may 
reasonably expect that a low rate of mortality prevails. 
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NUMBER OUT 


OF WHICH ONE WILL DIR 




Age. 


Batcliff. 


Finlaison. 


NcUon. 


Ago. 


Ratdifll 


Finlaison. 


Kelson. 


18 


181 


149 


161 


51 


54 


64 


66 


19 


173 


141 


152 


52 


49 


61 


62 


20 


166 


135 


148 


53 


46 


58 


59 










54 


43 


53 


56 


21 


153 


133 


147 


55 


41 


49 


53 


22 


140 


133 


147 










23 


137 


137 


145 


56 


39 


45 


50 


24 


132 


141 


144 


57 


36 


42 


47 


25 


129 


141 


143 


58 


34 


.40 


45 










59 


31 


40 


42 


26 


127 


141 


141 


60 


28 


38 


40 


27 


126 


137 


139 










28 


124 


132 


137 


61 


26 


37 


38 


29 


122 


128 


134 


62 


24 


35 


35 


30 


120 


130 


132 


63 


22 


34 


33 










64 


20 


30 


31 


31 


118 


127 


130 


65 


18 


27 


28 


32 
33 
34 
35 


116 
114 
113 
HI 


125 
125 
125 
121 


128 
125 
123 
121 


66 
67 
68 
69 


17 
16 
15 
15 


25 
23 
21 
20 


26 
24 
22 
20 










70 


15 


18 


18 


36 


110 


116 


118 










37 


107 


112 


116 


71 


15 


17 


17 


38 


104 


105 


113 


72 


14 


16 


15 


39 


100 


100 


110 


73 


14 


15 


14 


40 


95 


97 


106 


74 


13 


14 


14 










75 


13 


13 


13 


41 


90 


94 


103 








• 


42 


86 


91 


99 


76 


12 


12 


13 


43 


82 


90 


96 


77 


11 


11 


12 


44 


78 


87 


93 


78 


10 


10 


11 


45 


75 


83 


89 


79 


9 


9 


11 










80 


8 


8 


10 


46 


72 


80 


86 










47 


69 


76 


82 


81 


7 


7 


9 


48 


65 


74 


78 


82 


6 


7 


9 


49 


61 


70 


74 


83 


6 


6 


8 


60 


57 


67 


70 


84 


5 


6 


8 



I remember being told by a most experienced and highly 
respected actuary^ that the rate of mortality stated to prevail in 
Friendly Societies was almost the same as saying that the working 
classes were immortal ; and I know there are many who still object 
to it, because it is contrary to preconceived notions. Let, however, 
the rate of mortality of the working classes in other circum- 
stances be what it may, it is certain that, as members of 
Friendly Societies, the general accuracy of this portion of 
the subject, in the three works before me, is so confirmed as to 
place it beyond all question. I think it would be difficult to point 
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out many observations^ made by different parties under different 
circumstances^ which have more strikingly agreed in their results. 
We have now a general mortality experienced in Friendly Societies, 
which may be relied upon, as each is corroborated from inde- 
pendent sources ; and therefore the subdivisions of this part of the 
subject in each of the three works referred to are entitled to con- 
sideration, as they are each parts of a whole which is proved to be 
accurately ascertained. 

I now propose to enter upon a consideration of some of the 
parts of the Beport upon the Sickness and Mortality of Friendly 
Societies in which that work differs from previous ones, and where 
I cannot institute comparisons. I may however first remark, that 
there were no less than 3,787 returns, each of course representing 
a Society, and comprising in the aggregate a quinquennial account 
of 542,900 persons. They were sent from various localities in 
England and Wales, the kingdoms of Ireland and Scotland not 
being included in the arrangement. This however was not a great 
loss, as the small number of such Societies in the sister kingdoms 
induces the belief that they are there exotics, and not indigenous 
as in England, where there is scarcely a hamlet or village without 
its Benefit Club, and sometimes even rival ones — where every 
town has several, and every city many, of them. We may be 
surprised that the number of returns received was so small ; but, 
as was to be expected, many Societies sent papers that were useless 
for the purposes intended, and others sent no account at all, the 
penalty for neglect being merely nominal. For this reason we 
are not to suppose that there are no more persons registered in 
Friendly Societies than those mentioned in the returns, there 
being, I think, good grounds for estimating the number at five or 
six times as many, or near three millions. 

The returns contained an account of the amount of sickness 
experienced, and the number of deaths that had taken place, under 
the following heads ; viz. — 

1. Each individual's age when the account commenced. 

2. Information as to whether he had been attacked by illness, 
or not, in any of the five years ; and if attacked, for what length of 
time in each year. 

3. A statement whether he had received any superannuation 
allowance during the five years ; and if so, how long. 

4. Information as to whether he had died, had been excluded, 
or had withdrawn himself from the Society, and the date of such 
event; and. 
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5. His occupation or employment. 

Assuming that these particulars were obtained with the accuracy 
reasonably to be expected in a return which was quite a freewill 
offering of the parties making it, it is clear that they contained the 
elements from which nearly all problems of a practical character 
relating to the subject might be solved. 

With regard to the results given in the Report, it is evident 
that any consideration which detracts from their value must arise 
from the character of the statements returned. There were, of 
course, many erroneous returns ; but the errors were always, as far 
as could be discovered^ those of ignorance, and not of intention, 
and to eliminate these was a task which was performed in the 
most careful manner that could be devised. To make ^^ assurance 
doubly sure,^' this operation was repeated, occasioning what may 
appear to be a great loss of time ; but it was considered advisable 
to spare no pains to secure accuracy as far as practicable. In fact, 
there cannot be too great scrutiny of the elementary matter in all 
matters of statistics, before commencing to operate upon it. 

The collection of facts relating to each individual was contained 
on a slip of cardboard: and these facts were not divided^ but 
remained together throughout the whole procedure; for, having 
passed the examination and been copied, they remained established, 
and were used over and over again, in viewing them in different 
combinations. It is not necessary, however, for me to enter into 
all the minutiae of operations, as it is explained in the Report, and 
a repetition of it here would be tedious; suffice to say, that it was 
found to answer most completely for the purposes intended, and 
that it might be usefully adapted to many purposes of statistics. 

Having thus sifted and separated the materials, Mr. Finlaison 
very truly remarks, that 

^'The most essential thing to be determined, and that for which the 
returns were most likely to prove of utility, was the quantum of sickness to 
which the members of Benefit Societies are liable at each age^ The second 
great desideratum was the law of mortality to whidi the same class of per- 
sons is subject. But in setting out to collect this information, the know- 
ledge that many influences are supposed to modify the results which are 
now the object of inquiry, and that circumstances ctf climate and occupation 
are believed by many to enter largely into the question, naturally had a 
general tendency to suggest the channels in which research should be carried 
on. It will appear to most minds that will give the snl^ect attention, that 
among the primary conditions indispensable to the possession of bodily 
health must be ranged— food, warmth, and wholesome air. It is at the 
same time obvious, that many of the contributors to Friendly Societies are 
placed in very different degrees of command ovtsr these first requintes to 
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health and life. Those canses, therefore, which may be supposed to in- 
fluence, more or less, a command over these first supports of existence, 
indicate of themselves the direction in which an investigation of this nature 
should be generally conducted. There are minor agencies, likewise, which 
are thought to deflect and impair the enjoyment of health and vigour, and 
which should not be passed by. It is desirable, therefore, to note these 
secondary causes as well, and to see, if possible, whether they also act in 
any material degree upon the constitutions of those who are subjected to 
their influence. 

"The most obvious consideration of all would at first appear to be that 
of climate, which, through the medium of its temperature and quality of 
atmosphere, would seem to afiect the vigour of the human frame in the 
most direct manner." 

Commencing therefore with the question of climatic influence^ 
he proceeds to map out the area of England and Wales into eight 
divisions — or, as he denominates them, ^^provinces*' — each of 
which has a distinguishing feature, which may be well inferred 
from the names adopted to designate them, viz., the Northern 
province, the Manufacturing, the South-western, the South-eastern, 
the Eastern, the Midland, the Welsh, and the Metropolitan. The 
statements received from each of these " provinces ^^ were collected, 
in order to discover whether any marked difference exists between 
the hardy Northumbrian and the Londoner, the Welshman and 
the manufacturing operative, &c., in the liability to disease; and 
in fact, to see what effect is produced by locality in conjunction 
with other causes. The results show that the locality in which a 
Friendly Society is established has very little to do with the average 
amount of demand that will be made for sick allowance, seeing 
that the average sickness for a whole year, to each person through- 
out England and Wales, differs in its most violent extremes but 

one day and a half. 

Average sickness per annum 
to each person, in days. 
South-western province . . . .11*01 

Midland 10-65 

Welsh 10-13 

Manufacturing 10*06 

Northern 10*02 

Eastern 9-88 

South-eastern 9*66 

Metropolitan 9*45 

Besides viewing sickness with reference to individuals, there is 
another light in which it may be placed, which is an important one 
in any inquiry into the subject. This, which I believe has been 
given for the first time in the Report, is the proportion of persons 
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attacked with sickness in one yei^r. We find^ that although there 
is so slight a difference in the amount of sickness when viewed in 
connection with every individual's proportional share of it, there are, 
in different parts of the country, very different degrees of proba- 
bility of being the man who has to bear it. 

Thus the proportion of sick persons out of each 100 persons 
liable to sickness, in the different provinces, is as follows: — 

Per cent. 

Midland province 29-29 

South-western 27*27 

Eastern 26-41 

Soath-eastern .....* 25-96 

Metropolitan 25-32 

Manu&cturing 22*34 

Welsh 22-14 

Northern 19*89 

Showing a difference of full 32 per cent., or neary ^, in favour of 
the Northman's chance of exemption from sickness. 

These results, at first sight, seem to be contradictory to the 
statement just made, that the locality in which a Friendly Society 
is established has very little to do with the average amount of 
sickness experienced ; but when we consult a column which shows 
the average length of time which every man who is attacked is 
confined by sickness, we perceive the remarkable fact, that exactly 
in the inverse ratio of these districts to susceptibility of attack is the 
duration of the sickness, thus on the whole producing an almost 
equal average amount of claims in each locality. 

The average number of days' sickness per annum, to each 

person sick in each province, is as follows :•— 

Bays* dckneas. 

Korthem province 50'38 

Welsh 45-73 

Manufflctnring 45-02 

South-western 39*65 

Eastern 37*39 

Metropolitan 37-34 

South-eastern 37-22 

Midland . 36-37 

The case may be stated in a more compendious form, perhaps ; 
thus : — 

PEOViKciL No per cent. Days of aicknesi 

taken sick. to each sick person* 

Northern . . minimum 19*89 . . maximum 50*38 
Welsh .... 2214 .... 45-73 
Manufacturing . . . 22*34 .... 45-02 
Midland . . maximum 29*29 . « minimum 36-37 

VOL. V. C 
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Showing, on the other hand, that the Northman^ when attacked, 
suffers 28 per cent, longer aMction. 

In concluding the observations upon sickness viewed in con- 
nection with locality, therefore, the result is that, in balancing the 
liability to sickness against its duration, it is a merciful conse- 
quence of their mutually compensating effects that the quantum of 
sickness to which each man throughout England is liable varies 
but little^ let his abode be in what province it may. 

We must not omit to notice^ however, one observation in this 
part of the analysis, which shows how very important the means of 
obtaining a good supply of artificial heat are to the preservation 
of health. It is stated, that where the price of fuel is at its lowest, 
and where almost every cottage can command a glowing hearth, 
the lowest liability to the attack of sickness is found ; while, on 
the contrary, in the counties where the difficulties in the way 
of the transport of coals are greatest, the liability is at its worst. 
Thus the northern coal fields show the minimum, and the midland 
seats of agriculture the maximum, as may be observed on reference 
to the figures on page 17. On this account it is very satisfactory 
to see the railways so effectually co-operating with the shipping 
in the more effectual distribution of this prime safeguard to health 
throughout the country ; and we may also observe, that this is only 
one instance among many, in which railways produce an important 
eiSect upon the sanitary condition of a country. 

The next aspect under which the returns were viewed was 
in connection with density of aggregation — or, in other words, 
in reference to whether the statements emanated from a rural, 
a town, or a city district. This arrangement was adopted iu 
deference to preconceived and widely spread notions. The dis- 
tinction between these various districts may have been more 
strongly marked in former times than it is at present, when 
town and country are more intermingled than ever, and sana- 
tory measures are not treated as the visions of theorists, but 
are adopted with good results. It is observed in the Report on 
the Census, that of all the countries of Europe, England has the 
smallest demarcation between the population of rural and other 
districts. The facts, also, which came to light during the cholera 
visitation, have in some degree qualified the notion of the extraor- 
dinary salubrity of rural districts in comparison with other places. 
As the omission might have been considered a defect, the results 
were given; and we find that the average sickness per annum to 
each person is as given on page 20 — showing, on the whole, a 
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decided superiority in favour of the city districts — which is con- 
trary to usual expectation. 

Thus failing to find any interesting distinction between the 
amount of sickness experienced in different localities^ and also 
in different densities of aggregation, attention was directed to 
see what results were produced by the quality of labour expended 
by the classes under observation, and also by the circumstances 
attending it. The effect of different classes of labour upon the 
health has been already largely descanted on, but with such minute 
distinctions as detract &om the value of the deductions. The 
plan adopted in the Report has at least the merit of originality 
and breadth of design. According to it, all classes of labour may 
be divided into four sections, viz. — 

Light labour exercised in the open air. 

„ „ exercised in shelter. 
Heavy labour exercised in the open air. 

„ „ exercised in shelter. 

*^ There are certain influences which bear in a greater or less degree on 
the exercise of labour; but the principal agencies afiecting the human con- 
stitati(Hi in such exercise are — the degree of force called out, the temperature 
in which that force is exerted, and the atmosphere wherein it is put into 
action. For instance, there is hard labour with exposure to weather, and 
there is hard labour subject to no such aggravation. There is a large class 
of labour requiring no great exercise of strength, which is carried on under 
shelter and in warmth, such as silk and cotton factory labour, while there 
are also light employments, as they may be termed, which are pursued in 
the open air. Again, there are many branches of industry which are 
followed in crowded workshops under circumstances highly unfavourable to 
the respiratory organs, while there are other callings which can be pursued 
at a man^ own fireside — this last class being that which probably produces 
the greatest amount of deceptive claims. 

" This general arrangement of the subject appears, on the whole, to 
have assembled in their respective classes the great bulk of industrial 
occupations in this country, with tolerable accuracy and relative fairness." 

The results show that, on the whole, and especially in the case 
of heavy labour, exposure to the weather aggravates the amount of 
sickness. 

'^ The remarkable mitigation of the sickness in the case of the light 
labour tvifh exposure to weather, as compared with the other three classes, 
at once attracts notice, and indicates the most healthy condition of existence. 
But the result of exposure to weather is not to be conclusively inferred 
tberefi'om by any m^ans, as it would appear in the case of heavy labour to 
be an ingredient materially aggravating the quantum of sickness attaching 
to this ruder class of occupation. The agency of more powerful causes 
than the influence of the elements begin to make themselves perceptible in 
this arrangement of the subject." 

c 2 
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AVBEAQB AMOUNT OF SlCKNS» PKR ANNUM 


AVEEAOB AMOUNT OF RlCKMESS PER ANNUM 


Agb. 


TO EACH PEMON, EXPRESSED IN DaTS. 


TO EACH PEBSON SiCK, EXPRESSED IN DaTS. 


City. 


Town. 


Rural. 


City. 


Town. 


Rural. 


18 


7-6170 


6-9026 


67838 


28-6400 


27-4348 


23-7641 


19 


7-4803 


7-0273 


6-8468 


987879 


27-6558 


94*6780 


20 


6-8045 


6-8950 


6-8832 


25-2658 


97 8361 


26-4196 


21 


6-5083 


6-8346 


6-9569 


26-^33 


97-9194 


96-9788 


22 


6-3454 


6-8539 


6-9595 


95-6284 


27-6586 


36-9647 


23 


6-1953 


67844 


6-9607 


25-0982 


27-8055 


277U68 


24 


5-8343 


67840 


6 9607 


241468 


28-4017 


28-2194 


25 


5-9000 


6-7811 


6-9807 


25-0414 


28-8643 


28-8550 


26 


6-1195 


6-7746 


6-9788 


96-1902 


29-3929 


29-2121 


27 


6-2484 


6-8890 


7-0357 


26-8868 


aO-2625 


99-8394 


28 


6-4382 


6-7995 


7-1213 


281548 


30-5118 


30-4679 


29 


6-4974 


67676 


7-1322 


28-8651 


30-6418 


807296 


30 


6-4483 


67458 


7-1015 


28 7736 


30-9626 


80-8337 


31 


6-4637 


6-6916 


7-0473 


29-0368 


30-9537 


31-0026 


32 


6-3242 


6-5547 


7-0509 


98-5763 


30-9196 


81-1110 


33 


6-2591 


6-6868 


7-0602 


28-1780 


31-3089 


311354 


34 


6-4771 


6-8477 


71620 


28-8602 


31-9339 


31-6041 


35 


6-7689 


7-0706 


7-2771 


30-2309 


82-3958 


32-0436 


36 


6-9492 


7-4296 


7-5167 


30-7487 


33-5496 


32-7802 


37 


7-3210 


77325 


7-6660 


317158 


34-5887 


33-3169 


38 


7-4334 


7-9323 


7-8773 


322577 


8&-3126 


84-0048 


39 


77934 


8-0201 


8-0123 


33-3814 


85"6375 


34-2312 


40 


8-0215 


8-2174 


8-2600 


33-6409 


36-6284 


35-0001 


41 


8-2191 


8-9674 


8*6369 


84-3144 ' 


86-7527 


36-8766 


42 


8-6587 


8-4027 


8-6817 


35-6194 


37-2838 


36-3*261 


43 


9-1213 


8-6079 


87561 


367644 


37-8277 


367058 


44 


9-3046 


8-9019 


90759 


37-2164 


387567 


377987 


45 


9-5751 


9-2531 


9-3308 


88-1352 


39-4836 


38-4808 


46 


9-8846 


9-6636 


9-4966 


38-9659 


40-8224 


38-6250 


47 


10-1196 


10-3167 


9-8877 


39-4774 


42-2561 


397732 


"48 


10-4734 


10-7897 


10-3603 


40-5774 


" 43-2220 


40-9762 


49 


10-9769 


11-6371 


107039 


41-6320 


45-0016 


41-9947 


50 


11-6345 


12-1226 


11-0638 


43-0323 


46-4626 


43-0668 


61 


12-0739 


12-8688 


11-4824 


44-4796 


47-8739 


44-2921 


52 


12-46r)3 


13-5272 


11-8316 


46-0043 


49-3830 


44-8663 


63 


I3'0688 


14-2539 


19-1710 


46-9859 


61-1233 


46-6701 


64 


13-3659 


147879 


12-5437 


4710% 


62-2414 


46-4499 


66 


13-7159 


16-5269 


12-9861 


47-1067 


68-5471 


47*6198 


56 


14-0622 


16-4876 


185684 


47-1668 


66-3391 


49*8661 


67 


14-4238 


16-9611 


14-3136 


47-9177 


66-0178 


61-4436 


68 


16-2229 


17-8730 


15-3958 


61-0369 


66-9281 


64*4180 


69 


16-2718 


190847 


16-6124 


52-8581 


58-8439 


57-6737 


60 


17-2373 


20-0673 


18-1968 


66-8419 


60-6326 


61-0263 


«1 


19-1302 


21-0959 


197903 


69-4077 


63-3179 


64-9669 


62 


20*5518 


286086 


21-6639 


610867 


66-3879 




63 


21-6024 


24-2391 


23-4166 


617026 


707162 


73*1276 


64 


28-0987 


25-9519 


25^122 


64-7011 


74-1741 


76-7819 


65 


24-6693 


27-7974 


97-7033 


67-6863 


76-4780 


80-6266 


66 


26-0747 


30-0664 


80-4899 


70-8426 


80-0186 


86*5011 


67 


27-8729 


89-8394 


83-0991 


78-9606 


. 84-4047 


88*9019 


68 


29-8408 


36-8634 


86-4433 


777879 


88-9071 


947871 


69 


32-8666 


39-6769 


40-8084 


81-4741 


967493 


101*4879 


70 


34'6799 


44-9679 


44-8966 


84-1968 


106-2174 


1087871 


71 


86-9394 


60-2193 


497664 


86-3399 


111-9681 


116"0776 . 


72 


891809 


66-6946 


66-9057 


89-8979 


119*4767 


124*6084 


78 


437173 


60-6206 


69-0669 


98-6442 


126-6847 


1817408 


74 


44-9770 


66-0869 


66-9177 


1017278 


128*9819 


136-8664 


76 


48-9619 


681116 


70-4669 


96-9699 


188-2796 


141*8663 


76 


46-8863 


73-6694 


76-M19 


1031974 


UW691 


146-0687 


77 


47-9265 


83-6938 


799548 


108-9960 


1667384 


1507666 


78 


46'3607 


^•6368 


86-2334 


99-8400 


179-8778 


165-1686 


79 


487191 


106-1417 


927096 


102-0286 


187-9964 


164*1629 


80 


54-5000 


1181040 


97-4663 


107-4208 


909-4940 


168-1637 


81 


61-8077 


199-9214 


102-4263 


108-9492 


916-5308 


174*4794 


82 


62-84-29 


126-1736 


105-7706 


109-9750 


913-3061 


179-0625 


83 


57-3261 


126-2881 


106-1805 


97-6667 


209-8878 


183*8640 


84 


46-2414 


105 6279 


102-4649 


77-1766 


193-2766 


181*5698 
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KUMBBa OF 

Pebsons Sick 
OUT OF 100 


AvEKAOB Amount or 


Sickness pee Annum. 


MOBTALITT 
PF** 
















Agb. 


Persons liable 
TO Sickness. 


Pbb Individual. 


Per Sick Man. 


Cent. 


Light 


Heavy 


Light 


Heavy 


Light 


Heavy 


Light 


Heavy 




Labour. 


Labour. 


Labour. 


Labour. 


Labour. 


Labour. 


Labour. 


Labour. 


18 


23-39 


29-63 


6-3731 


7-0417 


27-2528 


237671 


72 


•65 


19 


23-25 


28-89 


6-4853 


7-0950 


27-8996 


24-560$ 


76 


•68 


20 


22-83 


28-36 


6-4179 


7-0959 


28-1156 


25-0266 


76 


73 


21 


22-32 


27-89 


6-3068 


7-1890 


28-2538 


257722 


-84 


72 


22 


21-54 


27-44 


61660 


7-2570 


28-6327 


26-4492 


•80 


72 


23 


21-07 


26-92 


6-0929 


7-2699 


28-9127 


27-0011 


77 


70 


24 


20-54 


26-58 


60194 


7-2768 


29-3093 


27-3757 


74 


70 


25 


20-06 


26-22 


5-9684 


7-3887 


29-7480 


27-9858 


76 


•68 


26 


19 66 


26-03 


5-9411 


7-3928 


30-2135 


28-3966 


•73 


70 


27 


19-48 


25-67 


6-0687 


7-4-290 


31-1477 


28-9403 


76 


•71 


28 


1913 


25-56 


60970 


7-5162 


31-8769 


29-4120 


77 


•75 


29 


18-98 


25-40 


6-a592 


7-5491 


31-9212 


297168 


-80 


77 


90 


1871 


25-28 


5-9796 


7-5654 


31-9671 


29-9306 


-81 


74 


31 


18*53 


2603 


5-9414 


7-5206 


320664 


30-0423 


•86 


73 


32 


18-27 


25-06 


67748 


7-5463 


31-6058 


301078 


-86 


76 


33 


18-31 


2507 


57408 


7-6457 


31-3579 


30-4996 


•88 


73 


34 


18-36 


2514 


5-8917 


7-7710 


32-0945 


30-9166 


-87 


74 


35 


18-59 


25-30 


6-1306 


7-9193 


32-9831 


31-3017 


•90 


78 


36 


18-95 


25-52 


6-4702 


8-1490 


34-1358 


31-93-29 


•95 


79 


37 


1917 


25-73 


67305 


8-3684 


351137 


32-5248 


1-00 


•80 


38 


19-27 


25-91 


6-9240 


8-5782 


35-9278 


331034 


1-08 


•84 


39 


1937 


26 22 


7-0492 


87625 


36-4013 


33-4159 


114 


•88 


40 


19-48 


26-43 


7-1659 


9-1025 


367266 


34 4348 


115 


-94 


41 


19-51 


26-69 


7-1838 • 


9-4391 


36-8219 


35-3696 


1-18 


•97 


42 


19-65 


26-84 


7-3225 


9-6769 


37-2659 


360497 


1-20 


1-02 


43 


1978 


26-97 


7-5071 


' 9-8413 


37-9513 


36-4913 


1^20 


1^03 


44 


20-02 


2713 


7-6372 


10-2870 


38-1478 


37-9202 


1*24 


i-08 


45 


20-28 


27-48 


7-9355 


10-5762 


391262 


38-4934 


1*31 


1-12 


46 


20-47 


27-86 , 


8-2288 


10-8111 


40-2003 


38-8090 


131 


1-20 


47 


20-99 


28-22 


87598 


11-2118 


41-7280 


397281 


137 


125 


48 


21-49 


28-60 


9-2018 


11-6872 


42-8132 


40-8637 


1-42 


1-31 


49 


22 08 


28-86 


9-8521 


12-0573 


44-6128 


417756 


1-51 


1-34 


50 


22-66 


29-05 


10-3974 


12-4801 


45-9106 


42^551 


1-59 


1-42 


51 


23-30 


29-26 


11-0104 


12*9477 


47-2484 


44-2444 


1-66 


1-47 


52 


2376 


29-69 


11-5923 


13-3124 


487971 


44-8408 


177 


1-51 


53 


24-29 


30-20 


12-2065 


137391 


50-2474 


45-4945 


1-88 


1-59 


54 


24-55 


30 63 


12-6253 


14 1729 


51-4338 


46-2761 


1-96 


1-85 


55 


24-99 


31-18 


13-1354 


147445 


52-5587 


47-2910 


213 


1-92 


56 


25-35 


3179 


13-7014 


15-5611 


54-0444 


48-9160 


2-34 


2-14 


57 


25-60 


32-34 


13-8238 


160521 


54-0043 


51-4859 


2-43 


2-29 


58 


26 06 


33-11 


14-3069 


18-1720 


54-8944 


54-8859 


2-63 


2-40 


59 


2679 


33-96 


151459 


197776 


56-6411 


58-2381 


275 


2-30 


60 


27-41 


34-87 


161511 


21-4153 


58-9216 


61-4158 


279 


2-43 


61 


27-98 


35-60 


17-2527 


23-2393 


61-6686 


65-2798 


2-85 


2-50 


62 


2878 


36-33 


18-8700 


24-9854 


65-5706 


68-7815 • 


3-09 


2-61 


63 


29-49 


37-16 


20-5259 


26-6735 


69-6107 


717739 


3-09 


2-85 


64 


30-35 


38-35 


22-5669 


28-4801 


74-3445 


74-2664 


3-56 


319 


65 


3124 


39-69 


24-6425 


30-2534 


78-8833 


76-2332 


3*86 


3-50 


66 


32-34 


40-87 


27-2100 


32-5361 


84-1271 


79-6001 


412 


375 


67 


33-57 


42-40 


297086 


35-1748 


88-4926 


82-9678 


4-60 


4-16 


68 


35-04 


43-35 


32-9776 


38-0270 


94-1223 


877161 


513 


4-48 


69 


36-06 


44-53 


36-6137 


417366 


101-5467 


937371 


5-31 


4-90 


70 


37-96 


45-63 


40-8611 


46-6627 


107 6347 


102-2489 


5-94 


5-04 


71 


40-22 


47-37 


44-6033 


52-2168 


110-8910 


110-2323 


6-43 


6-34 


72 


42-a5 


48-88 


48-9103 


69-1383 


116-3185 


120-9925 


6-66 


5-67 


73 


43-08 


51-53 


527322 


66-9898 


122-4039 


130-0064 


7-14 


609 


74 


44-56 


53-23 


54-9466 


72-8668 


123-2950 


1367609 


7-55 


6-67 


75 


45-10 


54-47 


56-8370 . 


78-1977 


126-0352 


143 5594 


7-65 


7-68 


76 


45-85 


56-37 


60-3582 


841791 


131-6486 


149-3308 


876 


8-35 


77 


4677 


^-01 


661217 


89-8373 


141-3636 


154-8660 


904 


9-40 


78 


49-10 


68-61 


72-8949 


93-6064 


118-4697 


169-6996 


977 


10-79 


79 


51-65 


59-35 


82-4648 


99-6599 


159-6736 


167-9096 


10-00 


11-62 


80 


53-22 


60-66 


90-9692 


104-2469 


170-9304 


172-1398 


1215 


13-38 


81 


54-55 


61-45 


100-3470 


105-1627 


183-9694 


171-1471 


12-09 


14-63 


82 


55-69 


6174 


105-9758 


106-1074 


190-2957 


171-8479 


13-37 


16-04 


83 


54-87 


61-47 


104-3604 


108-2783 


190-1953 


176-1542 


15-24 


16-11 


84 


50-45 


6170 


93-2342 


105-2808 


184-8036 


170-6276 


17-54 


17-30 



22 On the Sickness and Mortality 

When the four divisions or classes of labour are compared with 
respect to the average amount of sickness experienced by each person 
sick, the exposure to the weather appears to manifest no influence, 
the only principle perceptible being that which runs through the 
whole observation — ^viz., the inverse duration of the sickness to the 
frequency of attack. 

The four classes of labour are then pursued through the rural, 
town, and city subdivisions; but, as before stated, these distinctions 
are in themselves sufficiently vague, and accordingly we find no 
principle of importance distinguishable in the results. 

The conclusions to which we have now arrived are, that diflFer- 
ence in respect of locality, density of aggregation, or shelter, goes 
for little so far as sickness is concerned. If, then, there be a 
difference in the amount of sickness undergone by one class as 
compared with another (which there certainly is), it is a conse- 
quence of the amount of physical force exerted. The effects of 
light and heavy labour upon sickness afford, when contrasted, some 
remarkable results. Thus there is an almost uniform difference of 
7 per cent., in the proportion attacked by illness, in favour of light 
labour ; and a continually increasing difference is to be observed in 
the other columns, between the sickness and mortality experienced 
by the two classes of labour. 

In the mortality experienced by persons engaged in light labour, 
and by those engaged in heavy labour, we see (p- 21) that the sick- 
ness per individual is in inverse ratio to the sickness per sick man ; 
and I believe that this relation will always be found to exist. 
Thus, the greater the sickness per man, the less the sickness per 
sick man ; and vice versd. 

The average rate of exclusions and withdrawals in Friendly 
Societies had not been published before the issuing of the late 
Report. This we find to be very heavy. Up to about the middle 
of life, the probability of an individual leaving or being expelled 
from his Society is five or six times greater than the probability of 
his dying while a member ; and taking the whole of life, the same 
probability is more than twice the probability of dying while a 
member. This, doubtless, has an influence in determining the 
rate of mortality. So long, however, as the working classes con- 
tinue in their present social condition, and so many of them are 
migratory in their habits, the ratio of exclusions and withdrawals 
must always be high ; but if, from any change of circumstances or 
habits, this rate should be permanently lowered, then we may 
expect a corresponding increase in the mortality. 
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It has always appeared to me^ that the same reasoning which 
lessens the premium for a sickness, assurance by the amount of the 
probability of living to receive it, also requires that the amount of 
the probability of remaining in the Society to receive it should be 
deducted; because a deaths an exclusion, and a withdrawal, are 
equivalent in so far that each makes the receipt of the amount 
assured in sickness an impossibility, and each is alike the subject 
of calculation. 



Age. 


ExclosloiiA, &C. 
per Cent 


A«e. 


Exclasions, &c. 
per Cent 


13 
18 
23 
28 
33 


6-37 
5-85 
5-25 
4-52 
3-51 


38 
43 
48 
53 
58 


2-62 
1-94 
1-43 
1-20 
•99 



We have seen that the probability of dying and the average 
amount of sickness increase with age, and as the vital power 
becomes exhausted ; it therefore appears plausible that the average 
duration of sickness should bear a certain relation to the mortality, 
but what this relation is has never been ascertained. In order to 
attempt to discover this, let ^20 l>e the number of persons of the 
age of 20 in a table of mortality, and a^i the number of persons of 
the age of 21 ; then the vital power in the 21st year is measured 

by the fraction — , and all events which happen in direct relation 

with the vital power must be proportional to the quotient (rf such 
fraction. Sickness, however, stands in reversed proportion to it ; 
that is, it is proportional to the mortality. Now the probability of 

dying in the 21st year is — -, since a2o—a2i gives the number 

of deaths in the 21st year. If the average amount of sickness is 
proportional to the fraction, putting S20 for the sickness, the 

resulting equation is S2o=C-^5 -, where C is a constant: the 

same for all ages. 

The ordinary tables of mortality give the reversed quotients, 

viz., — , &c., under the title of "specific intensity,'* or, 

^20 — ^21 
*' number out of which one will die.'' Let this column be repre- 
sented by lao, &c., then l2o= — ; and since 8^0=0 ^^ " , 

«2o — ^21 ^20 
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therefore 820= ^ ; and lastly, 130820= C : that is, that the average 

number of days* sickness (S) which an individual experiences at a 
given age, multiplied into the " number out of which one will die" 
(I), should, if the reasoning be correct, give a product which should 
be the same for all ages:;=C. 

The following calculation shows the result of the formula when 
applied to the " specific intensity'* and average *' sickness** given in 
the Report upon Friendly Societies : — 



Age. 


Specific 








c 


Intensity. 




Sickness. 




20 


135 


X 


•98 


^ 


132 


25 


141 


X 


•98 


s= 


138 


30 


130 


X 


•99 


» 


129 


35 


121 


X 


102 


ss 


123 


40 


97 


X 


117 


as 


113 


45 


83 


X 


1-33 


a 


110 


50 


67 


X 


1-64 


=s 


110 


55 


49 


X 


1-99 


«s 


98 


60 


38 


X 


2-68 


^ 


102 



The dissimilarity of the numbers in Column C is not surprising, 
since there are almost conclusive reasons for supposing that the 
mortality actually experienced in Friendly Societies is not that 
which would take place among the same individuals if they always 
remained under the observation. This would, of course, vary the 
quotient C. 

Taking, however, the mortality shown by the Northampton 
Table, we obtain the following results : — 



Age. 


Specifte 




Weeks of 




c 


Intensity. 




Sickness. 




20 


71 


X 


•98 


^ 


70 


25 


63 


X 


•98 


= 


6? 


30 


58 


X 


•99 


= 


57 


35 


53 


X 


1-02 


ss 


54 


40 


48 


X 


M7 


BS 


56 


45 


42 


X 


1-33 


<=: 


56 


50 


35 


X 


1-64 


= 


57 


55 


30 


X 


1-99 


S= 


60 


60 


25 


X 


2-68 


— 


67 



56 average. 



These results lead to the Qonclusiou that when we obtain the 
"normal'^ rate, the assumed equation IS = C will be found to 
be true, because the duration of sickness has a direct relation 
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to the vital power. Provided this view be confirmed^ many im- 
portant consequences will result^ which it is unnecessary for me 
to point out. At any rate, we may hope that with the aid of new 
observations the relation between sickness and mortality will be 
more clearly exhibited than it hitherto has been by those whose 
attention has been devoted to the subject. 

I trust that these remarks, while pointing out errors, will be 
sufficient to show the great difficulties with which the exposition of 
the sickness and mortality in Friendly Societies is surrounded, and 
that to attempt to lay down minute laws and refined distinctions, 
even at the present time, is only laying obstacles in the path of 
inquiry. 



Report of the Proceeding$ at the Statigtiad Congress, held at 
Brussels, 19th to 22nd September, 1858. By Samusl Brown, 
F.S.S., one of the Honorary Secretaries of the Institute of 

Actuaries, 

[Conclnded from page 107, yoL iy.] 

After the inaugural address of M. Quetelet, the regulations for 
facilitating the business of the Congress were proposed and agreed 
to, and M. Ducpetiaux read a list of the papers and correspondence 
received. 

The representatives of the Statistical Departments in the diffe- 
rent Governments of Europe proceeded to give a summary view of 
the position occupied by statistics in their respective countries. 

M. Berosoe (of Denmark) explained, that 20 years ago Gov- 
ernment statistics, or works containing statistical tables, were 
scarcely known in Denmark. An absolute Government gave no 
encouragement to the people to pry too closely into their proceed- 
ings. But when it was decided to form Provincial Councils, the 
want of statistical information began to be felt. The delegates of 
the people could not give advice without knowing the actual condi- 
tion of affairs ; and on the proposition of one of the most distin- 
guished statesmen (M. Jonas Collin), the King named, in 1833, a 
Central Statistical Commission, with power to publish information 
respecting the condition of the country. This Commission was 
composed of the most distinguished men in the different branches 
of administration ; but no grant of money was made to them, nor 
had they any official staff. Each member of the Commission 
worked separately in his own department, with such means as were 
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granted from time to time by Bpecial order of the King. Several of 
the members laboured with great energy and capacity^ and in the 
years 1835 to 1849 eighteen large volumes were published by the 
Commission, relating to nearly all the important subjects of 
statistics. 

In 1849 Denmark received a free constitution. The Commis- 
sion was then suppressed, as not being in harmony with the new 
order of things, and a new Central Statistical Department created, 
consisting of seven emphyhy the head of the department having 
authority to sign for the different Ministers in statistical matters. 
At present M. Bergsoe held this post, together with his appoint- 
ment as Professor of Political Economy in the University of Copen- 
hagen ; and under his direction, ten volumes of statistical informa- 
tion on various important subjects had been already published. 
The grant for the expenses of this department was 35,000 fr. 
(£1,400) per annum. 

In Denmark the Government only has given attention to sta- 
tistics. There are no societies, except that the Royal Society of 
Medicine at Copenhagen has a permanent committee for medical 
statistics. The Provincial Councils publish nothing ; and no great 
assistance is derived from the communes or officials in provincial 
towns, but rather the contrary. It is to be hoped that, with the 
progress of civilization, men will begin to understand that it is by 
such inquiries the statesman must learn the real evils of society, 
and be enabled to devise the most suitable measures for their 
relief. 

M. DiETERici (of Prussia) traced the origin of statistics in 
Prussia to the King Frederick William I., by whose order the pro- 
vincial administrations and the Council of Ministers applied them- 
selves to the question of what was the actual population of the 
country ; but the questions proposed were answered rather by cal- 
culations than by a census. Frederick II. continued these labours, 
and was the real founder of the permanent statistics (rf the counlary. 
Since 1748, excepting during some years of war, the population of 
Prussia has been annually ascertained. 

The Provincial Governments were ordered to number the inha- 
bitants, distinguishing those in the town from the rural districts. 
Some of these documents contain remarks in the handwriting of 
Frederick II., and every year he required these population tables to 
be returned ; so that it may be said that Prussia had already an 
official Department of Statistics. At this time these inquiries began 
to take rank as a science under the labours of Sussmilch, who, in 
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his Gottliche Ordnunff, prepared the tabks of births and deaths for 
1^056 villages. 

In 1805, under the auspices of the King Frederick III., a Cen- 
tral Statistical Departmeat was organized, by the labours of M. 
Leopold Krug and the influence of the Minister de Stein, to collect 
the statistics of the provinces; but the war of 1806 interrupted 
the plan* After the peace of Tilsit, Prussia was reorganized, and 
IL HofTmann, then Professor in the University of Koenigsberg, was 
named Councillor in the Ministry of the Interior; and he made 
the first official report on the Statistical department of Berlin. By 
the care of M. Hoffmann, tables were compiled and some published, 
on the following subjects, at first every year ; but afterwards the 
reports under the heads 1, 3, 4, and 5 were collected every three 
years, and only those of births, marriages, and deaths annually : — 
1. Greneral statistics; 2. Births, marriages, deaths; 3. Churches 
and schools ; 4. Medical statistics ; 5. Statistics of trades and 
manufacture. These tables, with some additions, are still arranged 
in the same form as under M. Hoffmann^s management. By the 
advice of M. Alex. Humboldt, a meteorological section has been 
added to this department, organized in a manner worthy of the 
founder of this science ; reports are received from 84 stations in 
Prussia, and scientifically arranged and published, under the skilful 
direction of M. Dove. 

In 1834 the Zollverein was formed. One of the leading points 
in every treaty is that^ general census should be taken every three 
years. It is made with great exactness, as on its results depends 
the appropriation of the customs' revenue amongst the different 
States of the Zollverein. Every inhabitant is taken according to 
his place of residence at the time, except persons stopping at hotels, 
who, as strangers, are not counted. 

M. Dieterici then explained, that since he had had the honour 
of being named head of the department, he had published five 
volumes of statistics on the Zollverein. Three other volumes, to 
be followed by three more on general subjects, had been published, 
and also a journal devoted entirely to statistics, which appears once a 
fortnight, and in which a place is reserved for extracts relating to 
foreign countries. 

M. Db Hermann (of Bavaria) stated that in Bavaria statistical 
inquiries, which were conducted only by the (Jovernment, formed 
a department attached to the Ministry of Commerce and Public 
Works. The correspondence with the officials from whom statisti- 
cal information is required passed through ihe ministerial depart- 
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ment. As to matters connected with the Ministfy of Public 
Works, the orders to the provincial authorities emanate from this 
department ; but those which concern any other branch of adminis- 
tration, from the Ministry of Commerce. The statistical returns 
so obtained are transferred to the Ministry of Commerce, arranged 
and prepared for publication by the Statistical Department Any 
correspondence necessary with foreign countries is conducted 
through the Ministry for Foreign Affairs, employing the usual 
diplomatic agents. 

M. De Hermann then explained that the questions did not 
originate from the Statistical Department ; but if, in the Ministry 
of Commerce or any other branch of administration, special returns 
were required, the official charged with the inquiry put himself into 
communication with the head of the Bureau de la Statistique -, and, 
having agreed together on the researches to be made, the Ministry 
of Commerce initiated the business to the other department, by 
whom the orders were issued and the returns obtained, and trans- 
mitted to the former. 

M. LE Baron Czoerni^^^ (of Austria) said that a Statistical 
Department had been established in Austria in 1828, by the order 
of the Emperor Francis, with the special view of aiding the diffe- 
rent branches of superior administration in the State. It was 
attached to the Supreme Court of Accounts, and all departments 
were called upon to remit to this department the information which 
had been demanded from them. From tt^e returns tables were 
annually prepared, and lithographed for tne use of the various 
branches of Government. No other use was made of them. M. le 
Baron de Kiibeck, now President of the Council of the Empire, 
who was, in 1840, President of the Supreme Court of Accounts, 
proposed to form a special Statistical Department, and unite the 
scientific to the simply administrative part of statistics. Immedi- 
ately afterwards, the Baron de Czoernig was appointed to preside 
over this department, and prepare the materials for publishing the 
official statistics of .Austria. It was his aim to include all branches 
of political economy, agriculture, mining, manufactures, and com- 
merce, as subjects of which the general knowledge was most re- 
quired by the public. The returns so prepared were then for the 
first time pubUshed, with the addition of tables of population, 
public instruction, and judicial statistics. 

In 1844 the entire publication of the statistical returns was 
authorized, including even what is purely administrative, so that a 
most complete and faithful easpose was made to the public of the 
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whole financial condition of Austria^ of the resources and industry 
of her provinces, and the manner in which they could be made to 
contribute to the national wealth. For example: the tables showed 
that in 1841, in the administration of tobacco (a Grovernment mo- 
nopoly), 28 millions of cigars were manufactured ; whilst the pre- 
sent production has increased to 800 millions, and would be much 
greater if the manufactories could produce as fast as the consump- 
tion increases.* 

The total production of the manufactures of Austria appeared in 
1845 to be of the value of 2,500 millions of francs (£100,000,000) 
— ^the same total value which was given by Schnitzler as the result 
of the cotemporary manufactures of France. 

The Statistical Department in 1848 was attached to the Ministry 
of Commerce and Public Works, the branches of inquiry embraced 
therein forming the principal subject of statistical research. 

Baron Czoemig then entered into a short statement of the mode 
in which the Statistical Department was carried on, so as to accom- 
plish the purpose for which it was formed. All the information 
and returns which the different branches of administration may 
have required and procured for special purposes, and which woul^ 
have been laid aside amongst the archives when the temporary 
object is achieved, are transferred to the Statistical Department, 
where these returns, frequently of the highest importance, become 
the subject of further labours. 

If the branches of administration, before collecting the in- 
formation they require, confide to the Statistical Department the 
care of preparing the forms and queries, the results become so 
much the more valuable for future use. In this manner a sure 
check is established, when the facts obtained and arranged under 
different points of view agree in their final results. The critical 
examination of statistical returns must be used with more severity 
in cases where they are obtained in a great degree from private 
individuals ; as, when the question is respecting the manufactures 
or interior commerce of the country. The statistical inquiries into 
manufactures have been attended with the most satisfactory results, 
whenever private individuals have been questioned as to the force 
of machinery or power of production, the raw or partly prepared 
material consumed, as well as the quantity which enters into foreign 
trade, which are generally known to the larger establishments in 

* May we not infer that this is a strong argument against State monopoly ? since it 
is reasonable to suppose that, in such a case, competition would lead to an increase in the 
number of manufactories, so that the wants of the public would be supplied as they 
arose. (S. B.) 
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direct connection with the manufacturers. By an acquaintance 
with the technical part of the different processes and their com- 
bined operation^ we may arrive^ even without a direct and detailed 
valuation of industrial products^ at an approximation very near the 
reality^ and amply sufficient for all purposes of statistics. 

Baron Czoernig concluded by enumerating the periodical and 
other publications under the direction of the statistical administra- 
tion of Austria. These are — 1. The official Statistical Tables, 
published annually, of which those for the two years 1847 and 
1848 would appear in a few weeks. 2. The Statistical Gom- 
munications have been published, for the last four years, monthly 
or quartellrly. They contain the reports of the Austrian Consuls, 
especially those in the East, on the commerce of their countries, 
other subjects omitted in the great work, and the resumS of the 
most recent information. 3. The Tables of Foreign Trade — Import , 
Export, and Transit — are published annually. The volume for 
1852 is in the press. 4. The Austria, a journal of political 
economy, founded by the order of the Minister of Commerce : 
and, finally, 5. The great Ethnographical Map, which has been 
ten years in course of preparation, and the text of which is not yet 
finished, completes the list of Government publications. 

M. Leooyt (of France) explained that in France statistical 
labours are divided amongst the different departments of Govern- 
ment, each one publishing the documents relating to its own- 
branch of business. Some Ministries have, however, special Sta- 
tistical Departments attached. The Minister of Justice publishes 
the criminal statistics, which are confided to the care of M. Aron- 
deau, one of the most eminent statisticians of France. The 
Finance Ministry possesses also a department for custom-house 
statistics. 

In 1884 a Department of General Statistics was established in 
connection with the Ministry of Commerce, and placed under the 
direction of the eminent M. Moreau de Jonnes. Since that date 
there have been published by him about thirteen volumes on dif- 
ferent subjects of political economy — population, administration, 
finance, commerce, agriculture, manufactures, ftc. 

In 1852 M. Legoyt succeeded M. Moreau de Jonnes on his 
retirement, and soon perceived, from the correspondence of the 
Prefects, that too much was required from the provincial autho- 
rities, who had neither time, talent, nor knowledge sufficient for 
many of the researches they were called upon to make. He pro- 
posed therefore to associate private individuals with the agents of 
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the Government; and by a decree of 1st January, 1858, a new 
system was established. By this decree, in every canton a Statis- 
tical Committee has been formed, the members being named by the 
Prefect. It is subdivided into communal subcommittees. As an 
experiment, a form of questions has been prepared for the present 
statistics of agriculture, and, to a limited extent, of manufacturing 
industry. Each subcommittee is required to fill up the fcwm sub- 
mitted to them and send it to the cantonal committee, where it is 
discussed ; and this committee may consult with those members of 
the subcommittee who have filled up the form, in order to resolve 
any doubts or difficulties which may suggest themselves. The 
separate forms for the communes being agreed to, the cantonal 
form is prepared, and> when adopted, referred to the Subprefect, 
who submits it to a double verification — first by the Central Com- 
mission of the arrondissement, and secondly, as far as regards 
agriculture, to the Chamber of Agriculture. These verifications 
being finished, the various cantonal forms are sent to the Prefect, 
who submits th^m to a final examination, recapitulates the results, 
and forwards them to the Minister of the Interior. 

The system is still only at its commencement, and whether it 
will work satisfactorily not yet ascertained. 

The General Statistical Department corresponds, through the 
Minister, with the Prefects, to procure the documents which result 
from the simple performance of their administrative functiims. 
Thus the Prefects transmit to tl^ Commission documents r^tpeeting 
population, the mani^ement of the enfans trotsoisy mendicity, &c* 

Mr. William Fjlrk (of England), previous to describing the 
organization of statistics in England, requested permission to state 
tiiat he had been deputed to assist at the Congress by iJie Registrar 
General, vrith the approbation of the British Government, and had 
been charged to make a report on the proceedings of the Congress. 
This fact, and the communication which he had to make on the 
part of English statisticians, were proofs of the desire of England 
to aid in accomplishing the important objects set forth in the pro- 
gramme — to coHimunicate the results of her experience, to gain 
new information from the distinguished talent here assembled, and 
to consider with the utmost attention any plan that might be pro- 
posed to produce uniformity and the means of comparison between 
the statistical results of all countries. 

Hie fact of uniting all die statisticians of Europe, engaged 
as they were in observing and analyzing social phenomena, is in 
itself a benefit for us and for science— a benefit whidi we owe to 
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the enlightened character of the Belgian Government, so honour- 
ably represented by the President, who had so long cultivated the 
field of statistics, and whose reputation and labours were, he ven- 
tured to say, fully appreciated by all the statisticians of Europe. 

Mr. Farr then proceeded to describe the system adopted in 
England for procuring statistical information, and analyzing the 
facts and consequences resulting therefrom. He enumerated the 
various departments of Government having the power of making 
statistical inquiries through their local agents and officials — the 
army and navy, the Board of Customs and Taxes, the PosffJffice, 
the Poor Law Board, and the Registrar of Population. All de- 
partments publish information in different forms, which is more or 
less statistical. The Chancellor of the Exchequer, in making an 
annual statement of the financial position of the country, lays 
before the House of Commons a general account of the revenue and 
expenditure of the country. The two Houses of Parliament have 
the right of calling for information on all branches of the public 
service, and of naming committees for special investigations, who 
take the opinions not merely of public functionaries, but of men of 
science and any others versed in the particular subject of inquiry; 
and the evidence is printed in Blue Books, frequently containing 
facts of the highest interest and importance. 

The statistics of customs and other branches of commerce have 
been long preserved, and, since the time of Mr. Porter, have been 
annually published by the Board of Trade. At present the publi- 
cation is under the direction of Mr. Fonblanque. Mr. Valpy, who 
is preparing the last volume, has explained the publications of the 
Board of Trade in a note to the President of the Congress. 

Criminal statistics are furnished to the Home Minister from 
the criminal and police courts, and are analyzed and discussed by 
Mr. Samuel Redgrave, in a letter to the President. 

The statistics of the army are prepared by Colonel Tulloch and 
Dr. Balfour, and those of the navy by Sir William Burnett and 
Dr. Bryson. 

Other statistical publications emanate' from the Poor Law 
Board. 

The General Register Office, under the direction of the Home 
Minister, is charged with the execution of the statute for the 
registration of the births, deaths, and marriages; and the Registrar 
General, in accordance therewith, lays the returns before Parlia- 
ment. 

Mr. Farr then went into a description of the mode of taking 
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the census, and the results of the last census, which would form a 
very interesting statement, if space permitted.* 

Mr. Farr then explained that, besides the official departments, 
there were other means in England of following out statistical 
researches, as it was not the custom for the public to leave subjects 
of such general interest entirely in the hands of the Government. 

The Statistical Society of London, of which H» R* H* Prince 
Albert is the illustrious patron, and which was represented at the 
Congress by Viscount Ebrington, has made many important re- 
searches; and its members have furnished many papers of the 
highest interest, both for discussion at its Sessional Meetings and 
for publication in their Journal. 

Amongst the private individuals who have contributed to the 
diffiision of statistical knowledge, are the late Mr< Porter, and Mr 
M^Culloch — the former distinguished for the clearness of his 
writings, and the latter no less celebrated for his effi)rts to analyze 
and discuss statistical subjects, than for his brilliant theories on 
political economy. 

The President stated that there were two representatives from 
Saxony present, M. Weinlig and M* Engel, and called upon one of 
those gentlemen to favour the meeting with information as to the 
progress of the question in their country. 

M. Weinlig mentioned that in the kingdom of Saxony M. 
Engel was the head of a Department for Statistics attached to the 
office of the Ministry of the Interior^ which was also the Ministry 
of Commerce, ^of which he was himself Director. In two years 
they had published three quarto volumes^ containing the census, 
the movement of the population, and the population divided into 
professions and occupations. M. Engel had just completed the 
publication of another volume, containing a concise resume of the 
statistics of the whole country. 

M. Ramon de la Saora (of Spain) expressed his embarrass- 
ment in following speakers who had made reports for countries 
so rich in the results of statistical labours ; but his Government 
had deputed him with a view of laying the foundation of an im- 
proved system in Spain. Coining late into the field, they had the 
advantage of being able to select and adopt the best without having 
to destroy the past. Notwithstanding the length of time that 
statistical labours had been known in Spain, dating even from the 
fifteenth century, they were still unorganized as a science. 

* I would beg also to refer the readers of this report to the very clear and concise 
summary in Mr. Cheshire's pamphlet, The Results of the Census of Great Britain in 1851 ; 
with a description ofihe Mojuhinery and Processes employed to obtain the Returns. 

VOL. v. D 
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• 
Physical and physiological statistics promised well for the 

future. A remarkable map, still in course of correction, with the 
recent discoveries, had nearly been completed, of Spain considered 
in the point of view of its geography; geology, mineralogy, and 
agriculture. The records of the climate had not been much at- 
tended to, though a monthly meteorological report was made from 
the observatories of San Fernando and Madrid. 

As to the statistics of population, they had no census of the 
population at the present date, but the Minister of the Interior was 
actively engaged in the preparations for one. The records of 
births, deaths, and marriages were carefully preserved in the Church 
registers ; but those particulars not connected with religious rites 
were still wanting, such as the number of the stillborn, the con- 
ditions of the parents, &c. The provisions of municipal law, 
however, recently promulgated, which resemble the French, will, 
with the transmission of the Church registers, which the Mayors 
send to the Prefects to be forwarded to the Ministry of the Interior, 
enable a report on the movement of the population of Spain to be 
published shortly. 

As to medical statistics, the only information extant is found 
in some of the medical journals, which notice the mortality, 
epidemics, &c. 

The statistics of mining may be found in the Joitmal of the 
School of Mining, and in other private publications at Madrid. 
The report of M. Caveda, the Director of the Department of Com- 
merce and Industry, made to the Government respecting the Great 
Exhibition of 1850, affords a history of production in the principal 
branches of industry in the Peninsula. 

In official publications on commercial statistics, an interval of 
more than thirty years since the beginning of this century has 
occurred, and those preceding are not published with regularity 
nor on any uniform method. Recently, the publication of tables 
of foreign commerce has been resumed, under the title oiBalanzas. 
Since the institution of a constitutional regime, the Ministers are 
obliged to present to the Chambers a budget, and the summary of 
the revenues of the State is also published. 

With regard to moral and criminal statistics, some information 
may be obtained as to schools and the number of scholars frequent- 
ing them, from the Bulletin of Public Instruction ; and as to the 
state of crime in the south, some curious details in a document 
published about ten years ago, on criminal statistics, in the Bal- 
earic Isles ; but he would more especially refer to an important 
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work by a private individual^ M, Pascual Madoz^ Member of the 
Chamber of Deputies^ entitled Geographical and Statistical Dictio- 
nary of Spainy in 16 large vols., 8vo., in which the author, by his 
agents and employes, has taken every pains to make his work of 
the highest value, using all the means which in general Govern- 
vernments only can command. 

M. Ramon de la Sagra then entered into a statement of the 
much more complete statistics collected in the Spanish colonies, 
especially Cuba. Tables prepared officially by the Government of 
the colony, on population, commerce, exports and imports, revenues 
and expenses, and many other similar topics, have been published, 
commencing with the year 1817 to the present time, from which 
he had been enabled to complete the two first volumes of The His- 
tory of the Island of Cuba, which he had presented to the Congress. 

M. MiTTERMAJER (of the Grand Duchy of Baden) desired to 
prove that his country was not behind in these inquiries. The 
Grand Duchy of Baden was the first of the German States which pub- 
lished an annual report of criminal statistics, in which for 15 years 
they have followed the model of the French reports. Since then 
the statistics of civil justice have been added. Each department 
publishes its statistical labours, and last year a valuable report on 
the taxes, commerce, and riches of the Grand Duchy appeared from 
the Ministry of Finance. Private journals and a medical journal 
also contain contributions* A Statistical Department has recently 
been established in connection with the Ministry of the Interior, 
at Carlsruhe, and which, though not yet completely organized, has 
issued to the communes a series of 45 questions on the important 
subject of the moral statistics of the country. 

M. LE Chevalier Bertini (of Sardinia) thought that the 
organization of statistics in Sardinia was too well known to many 
present for him to occupy much of their time. It accorded very 
nearly with that of Belgium. With the exception of her geo- 
graphical configuration, Sardinia has much analogy with Belgium, 
by her cqnstitutional system and the different branches of her 
administration. She looked upon Belgium as her elder sister; 
and the sovereigns of both countries, types of constitutional kings^ 
were aUke honoured and beloved by their subjects* 

A Statistical Department was instituted by Charles Albert at 
the commencement of his reign, with which 37 Juntas or Provin* 
cial Commissions, each composed of six members^ are in corre- 
spondence. These Juntas collect information in each commune 
from the local authorities, the cures, and the principal inhabitants. 

D 2 
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The Central Commission publishes the results of these labours 
under the title of Informazione Statistiche, of which four volumes 
have already appeared. The one of last year contains medical 
statistics. Besides these volumes, two reports have been prepared 
on the administration of civil justice, of which the part relating 
to criminal statistics will appear shortly, and that relating to 
education, primary and secondary, has already been pubUshed. 

The President of the Ministerial Council, the Ministers of 
Finance, of Public Works, and the head of the Post Department, 
publish monthly accounts in the Official Gazette of the produce of 
the indirect taxes, the State railroads, the postage, &c. The 
annual budgets presented to the Chambers by the Ministers, as 
well as the reports of the Intendants General to their respective 
Councils of Administration, contain many important statistical 
details. 

Amongst other works may be mentioned the general calendar 
published every year by the Minister of the Interior, and a statis- 
tical annual which appeared in 1852 and is rich in varied infor- 
mation on the population, industry, commerce, navigation — rail- 
roads finished, in course of construction, or projected, &c. 

M. DE Baumhauer (of the Netherlands) stated that the Dutch 
Government had established in 1826 a Department of Statistics, 
by the officials of which two volumes on general statistics had 
been published, and that the principal object of their attention had 
been the population, collecting the documents relating to births, 
deaths, and marriages since the year 1804, and in some communes 
from an earlier date. They also arranged the census of 1829. 
Their functions ceased in 1836 ; but a third volume, completing 
the other two, appeared in 1836. 

Since 1826, M. Lobatto, Professor at Delft, has published by. 
order of the King an annual relating principally to population and 
the statistics of prisons. 

In 1840 a census was taken, being entrusted to the Governors 
of provinces, and the results were published in a small volume. 

On the revision of the fundamental law in 1848, two Statistical 
Departments were established — one in connection with the Ministry 
of the Interior, and the other, of which M. de Baumhauer is the 
head, with that of Finance. This department has published, since 
1815, reports on the statistics of education and of benevolent 
institutions. Three volumes of reports, the first of which contains 
the years 1847, 1848, and 1849, have been published respecting 
criminal statistics, by the Ministry of Justice. 
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Reports respecting navigation and foreign commerce have been 
published regularly by the Ministry of Finance fdr the years 1846 
and subsequently, of which the seventh volume is in course of pre- 
paration ; besides detailed reports on the finances, which are laid 
annually before the legislative chambers. 

Since 1849, the Ministry of the Interior has been actively 
engaged in the third census (taken, with the exception of agricul- 
tural and industrial statistics, in the same manner as in Belgium), 
the results of which are just published. They comprise benevolent 
institutions and schools. A volume is devoted to each of the 
eleven provinces, and the twelfth (of 1,000 pages large folio) con- 
tains the recapitulation for the whole kingdom. Since then, the 
reports made by permanent deputations to the Provincial Coun- 
cils have been deemed of greater importance, and an attempt 
has been made, by adopting an uniform plan, to improve these 
valuable records, which form the basis of the statistics of the 
country. 

The Ministry of Justice has published regularly, since 1847, 
a statement on judicial, criminal, and civil statistics, which has ap- 
peared for five successive years ; and the Inspectors of Hospitals 
for the Insane, which are under the control of Government, also 
publish annually detailed and interesting accounts. 

The Colonial Ministry gives annual reports of the statistics of 
the Indian colonies, both eastern and western. 

M. Sick (of Wurtemberg) explained that the kingdom of Wur- 
temberg possessed a Bureau (founded in 1820, under the orders 
of the Minister of Finance) for Statistics and Topography, of which 
M. Hai'degen was the chief. Under the last head, the Topographi- 
cal Atlas of the kingdom has just been completed, on a scale of 
5oooo> and a General Map on a scale of to-oWo • 

The Description of the Kingdom, by arrondissements of ad- 
ministration, called Oberamter, is in course of publication ; 33 
volumes have appeared, edited by four of the nine members who 
constitute the Bureau. There is also published annually the move- 
ment of the population (births, deaths, changes of domicile), a 
report on the prices of corn, wool, and statistics of fires, with a 
summary every ten years. Every three years, also, an enumera- 
tion is made of domestic animals. The produce of vines appears 
annually ; but the complete statistics of agriculture are still defi- 
cient. Instruments for meteorological observations have been esta- 
blished in five telegraph offices, and the results will be shortly 
printed in the Wurtembergische Jahrbucher. 



38 Report of the Proceedings at 

M. DE Metee de Knonau (of Switzerland) considered that^ 
though there was no Government Department for Statistics in 
Switzerland^ yet much progress had been made since 1830. For 
half of the 25 Cantons, there were reports more or less complete ; 
but the most^ noticeable were those of the Cantons of Basle, of St. 
Gall, and Zurich. The private philanthropic and industrial bo<* 
cieties numbered amongst them many individuals who had distin- 
guished themselves in these pursuits. He would particularly 
mention M, Etienne Franscini, author of the Statistics of Stuitzer- 
land, written in Italian, since translated into German, and about to 
be translated into French. M. Gonzenbach, also, a distinguished 
member of the Government, had published interesting works on 
the manufactures of Switzerland. There is also a minute topo- 
graphy of all the Cantons, of which M. de Knonau was himself 
the author. 

The President returned thanks to the various speakers for 
their very valuable communications. 

M. Gabnieb (of France) inquired if no communication had 
been received from Russia. 

The Pbesident replied that Russia had no representative in 
the Congress, The reason was indicated in the reply they had 
received, and which was not without interest in a statistical point 
of view. 

The different sections having been constituted, for three classes 
of subjects, the meeting adjourned at half-past two o'clock for the 
following day. 

The speeches and explanations offered by the delegates from the 
different Governments of Europe to the Statistical Congress have 
been given somewhat at length, because they serve to show the 
progress and present position of statistics in their different countries. 
They also enable those who take an interest in these subjects to 
form an idea of the publications in foreign languages which are 
published by Government authority, and to which therefore they 
may have recourse with confidence. But the space allotted in this 
Magazine will not allow me to give more than a very brief summary 
of the further proceedings of the Congress, and of the interesting 
discussions which occupied the following three days. 

The subjects were referred to three different Sections for dis- 
cussion. The first comprised Population, Survey and Valuation of 
Land, Emigration, &c. — M. Quetelet, President ; the second. Agri- 
cultural and Commercial Statistics — President, M. Horace Say, of 



the Brusseh Statistical Congress. 89 

the Paris Chamber of Commerce ; and the third was devoted to the 
Statistics of the Social Condition of the People, Pauperism, Educa- 
tion, Crime, &c. — M. Visschers being the President. 

The various subjects had been arranged in a programme, the 
heads of which could during the mornings be discussed in the 
different Sections at the same time; and reporters having been 
selected from each Section to state the alterations proposed, and 
what was finally carried, with the reasons for the changes, the 
resolutions were in the afternoon sittings submitted to the con« 
sideration of the whole Congress united, and confirmed or altered 
by them. Time was thus saved ; whilst the duty charged upon the 
reporters from the Sections gave rise to many lucid and eloquent 
speeches, comprising a resume of all the arguments pro and con.^ on 
the subjects debated in their respective Sections. 

The summary of the conclusions of the First Section was — 

1. That for the organization of statistics and the adoption of 
an uniform system of inquiry and publication, without omission or 
repetition of details, it is necessary that the officials engaged in 
preparing the tables and statements for the public should use the 
same divisions and the same terms to denote subjects of the same 
kind. 

2. That every Government should establish a Central Statistical 
Commission, or some similar office, composed of the heads of the 
various departments, and others, who by their knowledge and 
experience may combine the practical working with the science of 
statistics. 

3. That as accuracy in minute details can be best ensured on 
the spot, local Commissions should be established in the provinces, 
to be in communication with the Central Commission ; the advan- 
tage of which, besides the individual knowledge of local peculiarities, 
which might escape the notice of strangers, will be felt in overcom- 
ing, by their personal interest, the prejudices and opposition with 
which Government inquiries are sometimes received. 

4. That delegates from the Central Commissions of different 
countries should periodically assemble in an international Congress, 
whose duty it would be to reduce the documents for publication to 
a uniform and the most simple plan, and at the cheapest rate of 
charge to the public. 

The second question submitted to this Section was the general 
census of a population — the information to be required, and mode 
of collecting it. 

In Belgium, as in England, the census is taken on a givea day. 
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and every individual is entered on the lists for the place where he 
passed the night. As to the date, there is scarcely any fixed 
arrangement. In France and England it has been in the months 
of April and June; in Norway, in November; in Denmark, in 
February; in Belgium, in October; and in the German States, in 
December, The periods have been equally varied; in England, 
the United States, Sardinia and Norway, and in the Netherlands, 
the period is decennial; in the German States, triennial; and in 
other countries, as in Belgium, at indeterminate periods. The 
resolutions agreed to were — 

1. That the census of a population should comprise the name 
of every individual actually in the country (population de fait) at 
the date of enumeration; but that information should also be 
required as to individuals legally domiciled, though absent at the 
time (population de droitj, 

2. That the interval of taking the census should not exceed ten 
years, and that it should be in the month of December* 

3. A special return for each family. 

4. Special agents to be employed to deliver and collect the 
lists; and either to see that they are properly filled up, or to 
enter the necessary particulars themselves, as obtained by them 
from the inhabitants. 

5. The returns to include — ^fuU name, age, place of birth, lan- 
guage, religion, civil condition, profession, residence (distinguishing 
temporary from permanent), children receiving public or private 
instruction, houses by stories, with the number of rooms to each 
family, gardens, &c. ; to distinguish also individuals suffering under 
such infirmities as affect the labour of the country, as, the blind, 
the deaf and dumb, the insane in public and private establishments. 

The registers of population should comprise the facts relating 
to each family ; and the following important inquiries were recom- 
mended to ascertain the movement of the population ; — The births, 
legitimate or illegitimate, according to sex and the ages of the 
parents; number of twins and stillborn; the deaths, marriages, 
and divorces, all classified according to profession, by ages and 
in months, and the causes of death to be certified by medical 
men; the ages of persons contracting marriage to be stated, 
with their civil condition or profession. The causes of death and 
the varying nomenclature of diseases formed a very important 
subject of discussion, and the necessity of adopting some general 
nomenclature applicable to all countries was reserved as a point 
worthy of consideration at the next Congress. 
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Two other subjects of great interest were also discussed in the 
First Section ; the former as to the survey and valuation of land, 
and the second as to emigration. The radical reform in the method 
of survey, adopted by France in 1808, has formed the basis of aU 
the modem improvements. It was recommended that the general 
survey of a country should be on a scale of 1-2,500, but varying, 
according to the minute subdivision required, to 1-1,250, or even 
1-500, and the general index maps to be 1-10,000 or 1-20,000; 
that the maps should comprise the name of every proprietor, and 
the nature of the soil and cultivation of every property ; that from 
a careful comparison of prices of produce and rents of farms for 
several years, the annual value should be affixed against each pro- 
perty, according to the quantity under various kinds of cultivation ; 
and, lastly, that the changes in limits, in mode of cultivation, in 
ownership, and in value, should be noted, so that the survey might 
be continued as a permanent record of the property and produce of 
the country. 

The question of emigration has lately become of the most vital 
importance, especially in this country; and the information to be 
sought for must be considered in reference to the influence of emi- 
gration on the fortunes of the mother country, and the effects it 
may produce. It should comprise the name, place and date of 
birth, sex, age, religion, profession or occupation, place of embarka- 
tion and destination, and the motives of emigration, if they can be 
ascertained, together with the capital which the emigrant taJces with 
him, and the average cost of the passage to different places ; number 
and tonnage of emigrant ships ; deaths on the passage, with their 
causes; and the number sick, with the nature of the diseases, on 
their arrival. The resolutions originally proposed led to much 
discussion, and were modified so as to avoid as far as possible 
questions which might be considered too inquisitorial. 

To the Second Section was referred the very important question 
of agricultural statistics, and the report thereon was brought up by 
M. Cogels on the last day of the Congress. The time at which 
such statistics should be collected is fixed in all countries as it were 
by nature, being the period when the labours of the agricultural 
year are finished^ and when those for the next season commence; 
and although various countries may differ from each other as to the 
nature of their products, and consequently as to the period of the 
year when the required information can be obtained, yet it was 
considered by the Congress — 

That in order to compare the agricultural products of different 
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countries^ the facts should be collected simultaneously^ either for 
the same agricultural year or for a period which may be considered 
as expressing a general average; and that^ unless unavoidable dif- 
ficulties intervened^ or unless the intervals were too long, the 
inquiries should be conducted at the same time as the census of 
the population. 

That special agents, capable of verifying and correcting the 
facts stated, should be employed to collect the returns, which should 
be left with each occupier long enough to enable him to fill in all 
the particulars ready for the Inspector's visit ; and that in every 
district the returns should be revised by some local Committee, and 
reduced into some general form with which they should be furnished, 
so as to allow of being compared with others. 

That .the particulars required should be such as to enable a 
general knowledge to be formed of the capability of a country in 
its agricultural productions at any given time — its soil, the weather 
and other natural phenomena, the power and instruments for cul- 
tivating the ground, the means of supplying the exhaustion or 
improving the nature of the soil, agricultural stock, rotations of 
crops, the laws of production, and the relations of agriculture to 
society, or the regulations under which its operations are carried 
on. These inquiries, however, though desirable, were thought by 
the members too minute to be prescribed, and the report finally 
adopted was in more general terms. 

This Section also considered the questions of industrial and 
commercial statistics, which, after discussion, were somewhat modi- 
fied from the original propositions, and divided into four branches : 
(1) Agricultural, (2) Mining, (3) Manufacturing, (4) Commercial 
statistics. The report of the discussion on the last subject was 
made by M. Partoes, of Belgium. In the subdivisions of commer- 
cial statistics, it was proposed to distinguish the imports and exports 
by land, rivers, canals, and by sea — :the last showing also the quan- 
tities brought by national or foreign ships. The tables should 
comprise the total quantities in weights, measure, or number, and 
the valuation with and without the duties imposed. Under the 
head of maritime service it was proposed to require the number and 
tonnage of ships both home and foreign, with the places of their 
destination and their ports of departure, as well as the statistics of 
the mercantile service and the coasting trade, the number and 
tonnage of the vessels at present existing, with those that are con- 
structed and purchased in the year, or lost and sold ; the number 
of sailors, also, to be enumerated. The Section also recommended. 
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that previous to the ensuing meeting of the Congress a report 
should be prepared by the Commission Centrale de la Statistique de 
Belgique on the commercial tables which have either been published 
or collected in different countries^ pointing out the discrepancies in 
their form and the deficiencies in the information which they exhibit. 

The report of the discussions of this Section on manufacturing 
statistics was eloquently made by M. Horace Say^ on the third day 
of the Congress. His Majesty the King of the Belgians^ accom- 
panied by their Royal Highnesses the Due de Brabant and the 
Comte de Flandres^ and attended by his Ministers and a numerous 
suite^ honoured the Congress with his presence on this occasion. 
At one o^clock^ the approach of the King being announced^ M. 
Quetelet^ the President, with M. Piercot, Minister of the Interior, 
M. Liedts, Minister of Finance, and M. Chas. Faider, Minister of 
Justice, with the Vice Presidents and other officers of the Congress, 
went to receive His Majesty at the foot of the grand staircase, and 
many of the foreign members of the Congress had the honour of 
being introduced. The King and the Princes having taken the 
seats prepared for them near the President's table, M. Quetelet 
addressed His Majesty in the following terms : — 

'^ SiBE, — ^En venant assister aux travaux de ce Congres, votre 
Majeste donne une nouvelle preuve qu'elle s'associe de coeur k tons 
les efforts que tentent les peuples pour resserrer entre eux les liens 
d'amitie et de bienveillance qui doivent les unir, et pour deve- 
lopper, dans le domaine des sciences politiques, Fesprit d'ordre et 
les lumieres qui councourent si puissamment k leur bonheur/' 

His Majesty having graciously received this address, and ordered 
the business to proceed, M. Horace Say entered into an eloquent 
discourse on the connection of political economy with statistics, and 
on the light which these inquiries would throw on the important 
question of the condition and prospects of the industrial classes. It 
was proposed to ascertain the number of workpeople — ^men, women, 
and children — under sixteen or fourteen years of age, employed, 
and in the last case the number engaged as apprentices, and the 
conditions under which they are bound ; the number of workpeople 
receiving average wages, and those obtaining less or more than the 
average. The same observations are to be made relative to the 
mining population, which formed another subject for a report. 
Independent of these inquiries, the number of establishments, the 
motive power (steam, hydraulic, &c.), and in mines the quantities 
extracted, &c., should form part of the returns. 
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To the Third Section were referred three questions of great 
importance : Question 8, the economical condition of the labour- 
ing classes — ^the actual cost of subsistence^ divided into necessary 
expenses of livings the cost of religious, moral, and intellectual 
education, and the cost of such articles as may be considered 
luxuries. Question 9, the statistics of pauperism — number of the 
poor of different sexes and ages, charitable and other institutions, 
causes of pauperism, cost of maintenance of the poor, institutions 
designed to avert or diminish pauperism, &c Question 10, statistics 
of education — public and private schools, number of scholars, nature 
of instruction, &c. ; and Question 11, comprising crime and the 
means of its suppression — number and nature of offences committed^ 
penalties inflicted, or the number acquitted, &c. : all being distin- 
guished, as far as possible, by sexes and ages. The reporters and 
principal speakers on these important questions were, besides the 
President, MM. Visschers, Horace Say, Legoyt, le Comte Ciesz- 
kowski, &c., Ramon de la Sagra, and Ducpetiaux. 

Before the conclusion of the Congress, a resolution was passed 
expressing a hope that the postage reforms would be extended ta 
international systems of postage, and a similar expression of opinion 
was given as to the assimilation of the commercial laws of different 
countries. 

It would be unjust to conclude even this brief report without a 
grateful tribute to the generous attentions and hospitality which all 
the members of the Congress received from the Government of 
Belgium and the distinguished men of science residing at Brussels. 
Independent of all the public establishments, and objects of art and 
interest, being gratuitously shown by the production of the tickets 
of the members, dinners and soirees were given by the Ministers, 
and by M. Quetelet, the President of the Statistical Commission, 
thus enabling the number of eminent men assembled from all parts 
of Europe to form those social connections, and to impart to each 
other that knowledge and experience, which may prove of thie ut- 
most value hereafter in extending and simplifying the study of 
statistics. His Majesty the King of the Belgians took the liveliest 
interest in the proceedings of the Congress, and, besides honouring 
the meeting by his presence at the discussions, invited a large 
body of the members to a grand banquet at the Palace, at which 
the Royal Family, the Ministers, Foreign Ambassadors, and other 
distinguished guests, were present. 

The variety and interesting character of the subjects discussed at 
the Congress could barely be indicated in so brief a summary as the 
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foregoing. Much still remains to be accomplished in future meet- 
ings; but there cannot be a doubt that the union of so many 
eloquent writers and scientific men, who have profoundly studied 
the great social questions of the age, cannot but result in improving 
the means of collecting and classifying the facts which bear upon 
them. Governments will thus be enabled to legislate for the true 
welfare of the people, and philosophers and moralists may correct 
many theories which, however ingenious, can never be practically 
useful unless based on that truth which forms the subject of all 
statistical inquiries. 



SnggestioTis in regard to the Regulation of the Rate of Interest on 
Landed Securities. By Wm. Thos. Thomson, Manager of the 
Standard Life Assurance Company and of the Colonial Life 
Assurance Company. 

IHE above is the title to a pamphlet just published by Mi*. 
Thomson. The subject is one of such importance, that we should 
have been glad had our space permitted to give it in extenso; as it 
is, we place before our readers the more prominent parts of it. 
Mr. Thomson says — 

<* It has been the practice in Scotland for a considerable period to fix 
the rate of interest on landed secarities periodically, with reference to the 
views expressed on the subject by, or more correctly the decision of, a 
meeting held in Edinburgh three months before each money-term of Whit- 
sunday and Martinmas.* 

" The parties assembled to discuss the question have not represented by 
any fixed arrangement, or by appointment, the various moneyed interests of 
Edinburgh, or of Scotland; but their decisions have always been so much 
in accordance with the general opinion, and have been so satisfactory, that the 
constitution of the assembly has not till recently been called into question. 

'^ I have no information to enable me to explain the origin of these 
meetings, but it is evident that the practice of appealing to their decisions 
has arisen from a desire on the part of lenders and borrowers to have 
some mode of fixing the rise and fall of interest according to the value of 
money, by reference to the opinions of those who were considered best 
capable of judging, without leaving the adjustment to be matter of bargain 
between parties as the market rose and fell. 

" The Widows' Fund of the Ministers of the Church of Scotland and of 
the Professors of the Scottish Universities, established in 1744, was for a 
considerable period the only moneyed body having considerable sums to lend 

* ** Changes in the rate of interest were made on three occasions — in 1828, 1829, 
and 1831 — at the intermediate term of Lammas; but I do not think it probable that 
changes at Lammas or Candlemas will again be made/' 
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on heritable security in Scotland. The Widows' Fund of the Writers to the 
Signet, established in 1803, afterwards became a large lending body; and 
the ti-ustees of these two institutions, or, more correctly, the Trustees of 
the Writers to the Signet's Widows' Fund (who are invariably leading law 
agents), and the law agent of the Ministers' Widows' Fund, constituted for a 
considerable period the meeting, from which the decision as to the rate of 
interest emanated. About twenty years ago, the Scottish Widows' Fund 
and Life Assurance Society, established in 1815, were called to take a part 
in the proceedings, in consequence of their having become large lenders on 
land, and they are still represented. Since that date, the constitution of the 
periodical meeting has, 1 believe, remained unchanged. — At the same time, 
it is right to state that I understand it has been the custom for some time 
to consult, before each meeting, some of the leading law agents who were 
not privileged to attend; also to communicate with the banks; and I know 
it has been the practice lately to ask the views of gentlemen connected with 
the management of the Assurance Companies, although they have not, with 
the exception before mentioned, been invited to take part in the proceedings 
of the meeting." 

Mr. Thomson then expresses an opinion that a revision of the 
constitution of this assembly is desirable, considering the gi*eat 
magnitude of the interests not represented in it, and continues — 

" I think the chief object to be kept in view is — that an opportunity be 
given for the expression of opinion by the diflferent moneyed bodies through- 
out the country who lend on landed security, and that the interests of 
private individuals who lend or borrow be at the same time fully attended 
to, by enabling their law agents to express their opinions and take part in 
the proceedings. 

'* To accomplish this, I think a meeting should be held periodically, at 
which the representatives of the Widows' Funds already referred to — ^the 
Society of Writers to the Signet, and such other Law Societies as may be 
considered eligible, also the Managers of the Scottish Assurance Offices, 
should be permitted to attend and express their views : that such meeting 
should come to no decision on the question under discussion, but that a 
committee of twelve persons, chosen so as to represent the different inte- 
rests, should be appointed, and, after giving due weight to the views and 
opinions expressed at the meeting, decide what the rate of interest should 
be for the half year to be entered on. 

^' It would require some consideration to regulate the admission of 
bodies to the deliberative assembly; but I would suggest a wide basis, the 
meeting being held for the expression of opinion merely. The members of 
the committee instructed to decide the question might be chosen from the 
bodies already represented, from the Society of Writers to the Signet, and 
from the Assurance Companies — ^so many from each, to be elected by the 
bodies themselves. 

" An Association so constituted would, I think there is every reason to 
anticipate, receive the entire support of the country, and their decision be 
invariably followed, tending greatly to the interests oJF borrowers and lenders 
by the fairness of the principle and the confidence which would ensue. 

" Let me now call attention to English and Irish practice, to show the 
superiority and importance of our arrangements. 
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" In England the rate of interest is entirely regulated by the principle 
of sapply and demand. Is there a better principle ? I may be asked; and 
theoretically I answer, No : but what is the fact ? A landed proprietor 
has borrowed a large sum at 4 per cent.; how can he get a reduction of 
rate? Only by a threat to pay off, and a certainty of procuring the money 
elsewhere, if he gives notice. But it is a matter of no small difficulty to 
get money in such circumstances, for the interest of the large money lenders 
being to keep up the rate, they wOl not enter into competition for new 
securities on lower terms. There is no communication between agents 
representing lender and borrower, except by sending to each other proposals 
for loan; there is no generally expressed opinion as to the rate of interest 
to appeal to ; and although new transactions, when the security is very 
ample, may occasionally be got at a lower rate than the average, they have 
a strong tendency to get up to a higher rate, and are not easily brought 
down again. An easy and inexpensive mode of assigning securities in 
both countries would tend to let ^e value of money regulate the rate on 
j aster principles ; but without communication, and an inclination on the 
part of lenders to let the terms be regulated by justice, and not by mere 
force of necessity, the position of matters, although improved, would not 
gain what we aim At-^/atmess. 

^^I have not ventmred to attribute the higher rate of interest which 
obtains in England to what, in Scotland, is considered the defective state of 
the law of England as to titles to property, from the want of a general 
system of registration of deeds, as I am not prepared to go deeply into the 
subject; but I have no doubt that it is an element, taken in connection 
with the difficulties and expenses attending the transfer of securities, 
which tends to create a difference in the rate of interest in the two 
countries. 

'' As a further proof of what I state, take the rate of interest in England 
for the last ^ve years. While money has been plentiful at 3-^ per cent., 
and even at a lower rate, in Scotlanc^ 4 per cent, has been the rule, and 
3^ per cent, the exception, in England; and although securities were 
bought occasionally, if I may so express it, on reduced terms for a limited 
period, there was no fall on old transactions to any extent." 

Mr. Thomson quotes the practice of the Equitable Assurance 
Society, under a resolution of the court of the 9th December, 
1830, and observes — 

^'The principle embodied in this resolution is consistent and fair, if 
3 per cent. Consols and the value of money for investment on mortgage of 
land are influenced by the same causes and in the same degree; but although 
I am prepared to admit that they are influenced in the main by the same 
causes, I cannot allow that these causes influence them in the same degree. 
By reference to the diagram which I have prepared,* showing the fluctua- 
ations of consols, interest on mortgages, and bank interest, since 1789, it 
will be observed that in Scotland the movements of interest on landed 
securities follow the movements in consols and the bank movements, 
steadily, at a certain distance; and in any well regulated system, which I 

* We regret that we have not room for this very illngtrstiTe statement It is, how- 
ever, we believe, in the hands of maay of oar readers.— Ed. A. M. 
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consider the Scotch one to have been, the changes mast always follow that 
rale: but violent flactaations in 3 per cent. Consols may be bronght aboat 
by temporary causes, and banking finance may be affected by the same 
causes; and it is not judicious, I think, to adopt any regulation by which an 
important fluctuation at a particular time of the year should depress or raise 
the value of money in the way adopted by the £quitable. , I am informed 
that the working of the Equitable system, however, has not been quite suc- 
cessful, and that new loans are not regulated by the scale of 1830. 

^* In making inquiry as to English practice, a friend largely interested in 
money dealings writes to me thus from London : — * The rate of interest on 
mortgages here is a matter of entire uncertainty. The number of capitalists 
of one sort and another is so great, that any coherence amongst them, or 
unity of action, seems quite out of the question; and accordingly, a person 
seeking for a loan on such a security would find lenders at any time, at 
very different rat^s of interest.' I see the difBculty, I confess, of making an 
arrangement in such a world as London, similar to that in Scotland, com- 
bining all interests; but I do not see that it would be impossible to bring 
together the larger moneyed bodies for the purpose of assimilation of practice 
and unity of action. Some would probably hold aloof: but if the practice of 
appealing to the decision of certain large bodies were once introduced, an 
important step would be gained towards the object in view; and if once a 
standard were recognized, others would be forced to follow. 

''In Ireland the practice is similar to England; but aa capital is 
scarcer, a higher rate of interest obtains, and the per centage fixed at the 
outset of the transaction— which is, I may say, invariably higher than the 
average in England or Scotland— does not vary with the money market, 
but regulates the transaction during its whole course. Such a state of 
matters can only arise from a small supply of capital or want of proper 
communication among lenders and borrowers, or from both, and must 
operate prejudicially. 

" In fixing the rate of interest periodically, the parties who are en- 
trusted with the consideration of the subject should have in view the 
following : — 

" 1. The proceedings of the banks with reference to the rate of dis- 
count and of deposit interest. 

" 2. The fluctuations of the public ftmds. 

" 3. The prospects of the country generally, politically and commer- 
cially. 

'' It will no doubt be remarked, that I have not inserted as a point of 
consideration the amount of money waiting for investment; but I h^e ad- 
visedly left out that point, for it is not one which should influence the 
question primarily. If it can be. ascertained distinctly what is the amount so 
waiting, it is right that it should be kept in view; but the impression as to 
the amount must not be taken from the advertising columns of a newspaper. 
There is another point, however, which would require to be ascertained 
before we could admit as a real element of consideration the money waiting 
investment, viz., the amount already lentj for it must be remembered that 
the benefit to be derived from the decisions of the periodical meetings is far 
more important with reference to existing securities than to new transac- 
tions. Because a few thousands, or a few ten thousands, wait investment, 
it is no fitting argument for keeping down the interest on millions; and if 
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the money market contains few new lenders, it is no reason why interest 
should not be lowered. 

" A lender in the market may say — I have various sums waiting in- 
vestment ; why should not a borrower deal with me at a lower rate of 
interest, for a certain limited period, than that which has been fixed by the 
periodical meeting, if we can come to an agreement ? and I can only an- 
swer. You are quite entitled to do so; but that is what I have mentioned 
before as the purchase of a secukitt, and must not be referred to as a 
criterion of the value of money on such securities generally. 

''It follows from what I have now urged, and will, I hope, be admitted, 
that it is very desirable to ascertain how much money is lent on landed 
securities in Scotland; and as the information could be obtained from the 
registers at an expense trifling as compared with the object in view, I 
would humbly suggest that steps should immediately be taken to procure 
the necessary information. 

******* 

" I would only further ask attention to the question of usury as regards 
landed securities, being strongly of opinion that the restriction is useless, 
detrimental to the smaller class of borrowers at all times, and detrimental 
to all in times of scarcity of money.* If interest rises to 4^ per cent., of 
which there is every probability at present, or it may be to 5 per cent, on 
first-class landed securities, what are borrowers on postponed securities, 
house property, leasehold property, &c., to do ? They will not be able to 
raise money at all in the ordinary way. And if money becomes of greater 
value, even first-class transactions will be disturbed, and money will be 
called up, but may not be obtained, as new loans will be transacted with 
difficulty. During such temporary pressure in the money market, the whole 
machinery comes to a dead lock, much distress ensues, and much discredit 
is created, by the attempt to control that which should be left to natural 
laws. Under such a state of matters the difficulty of raising money leads 
to annuity transactions and other skilfully devised ways of evading the Act 
of Parliament, under which the borrower is sure to pay an increased rate for 
the accommodation. So it was in the last war — so it was in the railway 
times — and so it will be again. The suspension of the usury laws as 
regards personal securities has worked well since 1887; and I am confident 
it would be no less successful if landed securities were untrammelled, and 
the ordinary laws of supply and demand left to regulate the rate. 

" In conclusion, let me urge the impoi-tance of this subject generally, 
not only with reference to the interests of lenders and borrowers, but more 
particularly with reference to the general prosperity of the country. When 
interest is raised, it has the efiect of checking the prosperity of the country, 
as high rates of discount in mercantile matters and high rates of interest on 
landed securities cause diminished adventure and expenditure ; a decrease 
in that portion of the revenue which arises from all commodities which pass 
under the departments of customs or excise ensues, and consequently the 
less rapid circulation of money tends to a diminished basis of taxation. It 
is sufficient for my purpose at present to suggest this as a matter of serious 
import, without going more fully into the consideration of those influences 
wMch bear upon the wealth of nations; but it will convey to the mind more 

* ** While these sheets are going through the press, the Chancellor of the Exchequer 
has introduced a bill to repeal the Usury Laws entirely. — 3P<A June, 1854." 
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distinctly what I wish to represent, if the following results of the revenue 
of the country for thirty years are studied with reference to the rise and fall 
of interest : — 



Year. 


Surplus of 


Deficiency of 


Year. 


Surplus of 


Deficiency of 




Income. 


Income. 




Income. 


Income. 




£ 


£ 




£ 


£ 


1822 


4,744,518 




1838 




345,226 


1823 


4,300,747 




1839 


.... 


1,612,792 


1824 


3,888,172 




1840 


... . . 


1,593,971 


1825 


3,049,156 




1841 


.... 


2,101,869 


1826 


.... 


645,920 


1842 




3,979,539 


1827 


.... 


826,675 


1843 


1,443,304 




1828 


3,246,994 




1844 


3,356,105 




1829 


1,711,550 




1845 


3,817,642 




1830 


2,913,673 




1846 


2,846,308 




1831 


.... 


698,858 


1847 




2,956,683 


1832 


614,759 




1848 




796,419 


1833 


1,513,083 




1849 


2,098,i26 




1834 


1,608,155 




1850 


2,578,806 




1835 


1,620,941 




1851 


2,726,396 




1836 


2,130,092 




1852 


2,417,559 




1837 




655,760 









" The years 1825, 1837, and 1847, are well marked periods in the 
history of speculation, and the events which occurred at these periods are 
too well known to require more than a simple reference ; but it is to the 
years which succeeded that I would more particularly direct attention, as 
showing invariably a deficient revenue when interest rose. I do not mean 
it to be inferred Jfe my opinion that the changes in the revenue have been 
brought about by changes in the rate of interest alone; but keeping also 
prominently in view the financial operations which have affected the re- 
venue, I am humbly of opinion that the value of money has been and is a 
regulating principle, bringing about results of surplus or deficiency, prima- 
rily to a great extent, and secondarily to a still greater. How deeply then 
is the country and the Government of the country interested in the question 
generally 1 Of course interest will rise and fall in all departments of 
finance, irrespective of the wisest management of public affisdrs on the part 
of those entrusted with it; but it is well that those whose opinions are 
sought to regulate these matters, should know the vast responsibility which 
rests upon them in influencing the decisions by which the money market is 
governed, whether in a limited or extended sphere." 

There is much suggestive matter in these observations; and at 
a future day we shall hope to see a recurrence to them. Our 
readers, we are sure, will not fail to appreciate any remarks or 
investigations calculated to throw light on the important subjects 
here referred to. — ^Ed. A. M. 
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On the Amount of Reserve made by Life Assurance Companies. 

iHE peculiar nature of the business of life assurance must ever 
make it a matter of some diflSculty for the public to comprehend the 
statements of account put forward by Companies engaged in it. 
The difficulty is further enhanced by the variety of modes in which 
such statements are usually made up. Thus, some simply contain 
a '^ debit/^ which is stated to be the net amount of the liability 
under the Company's contracts. Others have a debit, on the one 
hand, of the value of the Company^s obligations under such con- 
tracts ; and a " credit," on the other, of the value of the obligations 
by which the parties dealing with them are bound. A great variety 
of modes, too, are adopted in arriving at the value of these debits 
and credits, each of which must be understood, and the one selected 
known, before an accurate estimate can be formed of the financial 
position of any given concern. Hence, as we have hinted, the 
question of the greater or less ability of any Company to meet its 
engagements is one which those only who are fully conversant with 
the theories of the subject can definitively solve. Nevertheless, 
there are some broad indications which, in the absence of more 
refined ones, 6iay be usefully resorted to, as in a certain degree 
measuring the capabilities of these Associations ; and which, con- 
sidering the vast importance of the question, it may be well to 
point out. Thus we may infer that the liability of Companies 
under their contracts will generally be in direct proportion to the 
amount assured and the duration of the assurances ; and hence the 
"reserves" made by them should exhibit some such proportions. 
It is true that the average duration of the assurances in one Com- 
pany may be diflferent from that of those in another, even though 
the age of each Company may be the same. But this is not, we 
believe, commonly the case. With a few exceptions, the incidents 
and fluctuations in the business of life assurance are common to 
all, and any particular average in one case is not likely to differ 
materially from the corresponding one in another. It is however 
to be borne in mind, that the rates of premium charged by the 
several Companies differ a good deal, and that some allowance is 
to be made on this score ; since it is evident, that of two Associa- 
tions similarly situated in other respects, and making the like 
amount of reserve, the one charging the higher rates will have the 
advantage. 

Premising these few observations, we annex a short table, exhi- 
biting in certain instances the amount reserved per cent, after a 

E 2 
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given number of years. At a future day we hope to be able to 
give the like particulars as regards all the existing Offices^ with such 
explanatory notes as we may be favoured with. At present the 
statements issued by many do not supply the necessary informa- 
tion; and of those which do, many are not, while we are writ- 
ing, accessible. It will be observed that great irregularity exists 
in the proportions, but that extreme discrepancies are apparent 
notwithstanding; were the number of quotations increased, we 
believe the extent of these discrepancies would become better de- 
fined, and that the statement would be found useful, as calling 
timely attention not only to insufficient reserves, but to excessive 
ones also — the Scylla and Charybdis between which it behoves 
all engaged in the conduct of these undertakings so carefully to 
steer. — ^Ed. A. M. 
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NOTES AND QUERIES. 

Demonstration of Formulce, — The following demonstration of the 

expression — — — is perhaps worth recording : — 

Since p is the annual interest of £1, this last is the present value of a 
perpetuity of p pounds, and 1— pA is therefore the value of a perpetual 
reversionary annuity of p pounds, to be entered upon at the death of A. 
But such reversionary annuity is then clearly equal to l+p. Hence, as 

\ pA 

1 +p : 1— pA : : 1 : , the present value of £l, to be received at the 

end of the year in which A dies. — Ed. A. M. 
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The following methods of finding the amount and present value of- 
annuities increasing or decreasing by a constant quantity, are by Mr. 
Edwin H. Galsworthy, of the Medical and Invalid Assurance Company: — 

I. To find the Amount of an Annuity increasing or decreasing hy a 
Constant Quantity, — Let the annuity payable at the end of the first year 
=a, and suppose this annuity to increase yearly by any constant quantity, 
c ; then what will the annuity amount to at the end of n years, at i per £ 
per annum compound interest? 

Now the first payment will be out at interest for (w— 1) years, 
„ second „ „ „ (»— 2)* „ 

„ third „ „ „ («— 3) „ 

&c. &c. <&c. 

72th or last „ „ „ „ 

Hence, then, 

a which is payable at the end of the Ist year, will amount to a(l -f «')"-> 

«-fc „ „ „ 2nd „ (a+4(l + 0""^ 

a + 2c „ „ „ 3rd „ (o+2c).(l + 0-» 

&c. &c. &c. 

a+(w-3)c „ „ (n-2)nd „ {o+(n-3)c}.(l-f e^ 

a+(»-2)c „ „ „ (»-l)th „ {a+(n-2)c} .(!+*) 

a-f(»— l)c „ „ „ nth „ a-i-(n— l)c 

And the total amount of the increasing annuity S, will be the sum of 

the last column, or S=a(l-f «)"-i-i-«(l-f 0""^+ +« • («) 

+c(H-0;-2 + 2c(H-0'^H H-<n-l> 

Now line (a) represents the amount of an ordinary annuity of £a 6a,y,= 

A=a. —, where a: is put for (1 4- 1) (/3) 

X — 1 

Then we have 

o. * of, 2 3 4 n— 2 w — l) 

S=A + e^-jl+- + ^ + ^ + ....^j^ + ^rr}- 

Let — =z ; then the series written within the brackets is 1 -i-2z+ 32^+ . . 

X 

. . . .(n— 1)2""^, which is a series to (n—1) terms, the sum being* 
But we put 2 for — ; therefore, 

X 

* This series, or a similar one^ is summed in almost every Algebra (see Wood's, 
12 Edit., Art. ccxcv.^ &c.), and in the following manner : — 

Jjitl + 2z + ^z^+ (fi-l)z«-3=S 

.\z + 2z^+ (n-2)2r«-« + (fi-l>«-i = r.S 

.\S-z.S^l+z + z^+ r"^-{n-l)z"- 

or, S(l-z)=i=^--(fi-l>«-i 
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S^A+coT-^ 



1 — 
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n + 



=A-fc. 



-_2 ** , «— 1 



,,,/%. A c A nc ^ f , c ) nc 

aBdby(/3)=A+^.-- — =a|i+^.j-^|-_. 

But 0? was put for (1 + **)> 

... S=A-H ^ - ^ , and finally=A+ V f- -nl. 



When the constant c=l and a also=l, we have 8=A-h 



A-n 



If 



the annuity be a decreasmg one, write — c for c, and we get the amount 

S=A— -■! »!■ ; and when, as before, c=l and a=l, then S=A 

t [a j 



Example. — Find the amount of an annuity of £1 increasing £l annu- 
ity, in 5 years, at 5 per cent. 

A— 5 
Here c=l and a=l, hence S, or the amount=A-f 



•05 



(Jones, vol. i.) A= 5-525631 
5* 



•05 j -525631 



10-5126= 



A~5 
-05 



5-5256= A 



16-0382= Amount required. 

Proof. — In order to prove the formula, the above result should evidently 
equal that produced by adding together the amounts of the several payments 
when accumulated, for the terms during which each would respectively be 
invested; thus: — 

£1 would be invested 4 years, and would amount to 1*2155 
£2 „ „ 3 „ „ 1-1576x2=2-3152 

£3 „ „ 2 „ „ 1-1025x3=3-3075 

£4 „ „ 1 „ „ 1-0500x4=4-2000 

£5 „ „ „ „ 5-0000 

Sum = 16-0382 as before. 



II. To find the Present Value of an Annuity increasing or decreasing 
hy a Constant Quantity, — Let the annuity payable at the end, of the first 
year=o, and suppose the yearly increase to equal any constant quantity c. 
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iihen what is the present value of the aannity payable for n years at t per £ ^ 
per annam compound interest? ^ ^ 

Now at the end of the 1st year a is payable, ^^l 

„ „ 2nd „ a+c „ 

„ „ 3rd „ a-h2c „ 

&c. &c. &c. 

„ „ nth „ a-\-(n—l)c; 

and 1 -f * being the amount of £1 in one year, we obtain the total present 
value of the increasing annuity, which call P, thiis: — 

a a + c a-\-2c a+(n— l)c 

"OTO'^O+O^ (1+7)5 "^ ~OTif~ 

''' -IpTo (1+0^ (1+0^"^ (iTo * * ^"^ 

^ (i+»7 ^ (i+ty ^ (i-f *)"/ * * ^ ^ 

The series (a) represents the present value of an ordinary annuity of 

£«=a. : — L^^sza.p, say; then in the series ((i) let —-r = x, 

and it becomes =ca^{ 1 -f2a;-i-3a^^+ . . . .(«— l)^;""^ } ; and sunmiing the 
series within the brackets (as in the preceding investigation of the amounts), 
we get 

Series (/3)=c.^ __^=.. (,J,y • -(r) 

^ (V X. \ l-.(l+0-" 1-^" n i • «+l 

Now j» (from above)= ^— ^ — = — r— ; /. «"=!— «j», .'. aj"+' 

•=-x—ipxy and af'+^ssa^— tjpj?^. and hence, by substituting these values, 
we have 

, . x^ — nx-\-n%px-\-{n — l)a^— (w — V)ip3?' 

(n-f «)) — mp)j^ — (n — mjp)a; 

"'• ' (13^)^ 

Here restore the value of x, and the above value becomes 

^ (n-i-t>~m»(l + 0-^-(w~m»(l+0-^ 
l-2(H.t)-» + (H-»)-2 

Multiplying numerator and denominator by (1 +«)2, 

__ (n-h«)?— m/?)— (n— mjo)(l-|-«)__ ip-^ni-^m^p _^ ^(m-j-l)— w 

-^' (1+02-2(1+0+1 """• T^ "''• 'i • 

and hence (a) +(/?), or the total value of F=ap-{-c,^-^ — . ^"" ; 

where o=l and c=l, P=j»+ ^^-^^ — -r^ . 

If the annuity be a decreasing one, then the expression for the present 
value will evidently be represented by the above, after changing the con- 
necting sign + to the sign — . 
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Example. — Find the present value of an annuity of £1 for 5 years, 
increasing £1 annually, at 5 per cent. 

Here a==l, c=l, n=5, *=-05, Prz^j^+^^^itiblf . 

(Jones, vol. 1.) ;>= 4-329477 
1-082369 

5-411846=i?(wi'H- l)=jt)(l-25) 
«= 5- 



*= -05^*41 1846 

8-23692 
p^ 4-32947 

12-56639=Total present value of the increasing 
annuity. 

To check this result, we find the present value of the whole annuity by 
smuming the present values of each distinct payment; and we have — 



Years Present 
hence. Value of £1. 


Amount of 
Payment. 


Present Value. 


1 = -952381 


X 1 = 


•95238 


2 = -907029 


X 2 = 


1-81406 


3 = -863838 


X 3 = 


2-59151 


4 = -822702 


X 4 = 


3-29081 


5 = -783526 


X 5 = 


3-91763 



Total present value, as before= 12*56639 
which proves the correctness of the formula obtained. 



FOREIGN INTELLIGENCE. 

Denmark. — Statistics of the Royal Octroied Fire Insurance Com- 
panyy at CopenlMgen (Kyi Octroierede Assurance Company /or Varer 
og Effecter), — This Company, established on the 11th May, 1778, and 
remodelled on the 24th May, 1843, has a privilege for insuring goods, 
furniture, and all moveable property, at Copenhagen, so that neither the 
formation of another Danish Society nor the agency of a foreign Insurance 
Company is permitted; nevertheless, some English and German Societies 
have agents at Copenhagen, and do a large amount of business. A fine of 
1,000 rix dollars* (£111 sterling) which must be paid by the insui-ed to the 
Royal Fire Insurance Company, in case he is found to have insured with 
another Office, has only the efiect that this fine is very often insured with the 
other property; and no inquiry being allowed about the insurance, except in 
case of fire, the fine can only then be levied. 

The original capital amounted to £66,666 sterling, in 500 shares of 
£56, wholly paid up; but in 1843 it was provided that the reserved fund 
accumulated at that period, of £4,444, should be added to the original 

* 9 Rix dollars^Xl. 
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iif thus raising it to £111,111, and the valae of each share to 
£92. 10«. Since that time, a new reserved fnnd of £22,920 has been 
accnmulated. 

The interest paid to the shareholders is 4 per cent., which originallj 
was paid only on £66,666; but since 1843, on £111,111. 

A review of the Society's business is annexed. 
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1815 


1,694,444 


9,006 


301 


5,333 


H 


0-53 


00-018 


3-3 


0-31 


59 


1816 


2,000,000 


13,096 


1,348 


9,333 


H 


0-66 


0-067 


10-2 


0-47 


71 


1817 


1,925.925 


14,459 


281 


10,666 


8* 


0-74 


0014 


1-9 


0-55 


74 


1818 


1,814,814 


12,933 


1,696 


9,333 


H 


0-71 


0093 


13-1 


0-52 


72 


1819 


1,222,222 


7,995 


4,773 


9,333 


n 


0-65 


0-391 


59-7 


0-76 


116 


1820 


1,111,111 


7,149 


248 


9,333 


H 


0-64 


0-022 


3-4 


0-84 


131 


1821 


944,444 


5,974 


32 


8,933 
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0-63 
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0-5 


0-95 


150 
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5,448 
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0-000 
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9,333 


H 


0-69 
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0-58 


0-020 
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1-04 


179 


1826 


1,000,000 
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567 
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0-58 
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9-7 


0-91 
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1,000,000 
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8,933 


H 


0-57 


0053 


9-2 


0-89 


156 


1828 


1,055,555 


5,944 


658 


8,800 


H 


0*56 


0-062 


1-1 


0-83 


148 


1829 


1,055,555 


6,005 


165 


8,800 


H 


0'57 


0016 


2-8 


0-83 


147 


1830 


1,111,111 


5,718 


310 


8,800 


H 


0-51 


0028 


5-5 


0-79 


154 


1831 


1,148,148 


5,374 


918 


8,133 


H 


0-47 


0-083 


17-1 


0-70 


151 


1832 


1,222,222 


5,506 


23 


8,800 


H 


0-45 


0-002 


0-4 


0-72 


160 


1833 


1,305,555- 


5,860 


361 


9,066 


H 


0-45 


0028 


6-2 


0-69 


155 


1834 


1,277,777 


5,681 


123 


9,066 


H 


0-44 


0-009 


2-1 


0-71 


160 


1835 


1,333,333 


5,876 


378 


9,066 


5^ft 


0-44 


0-028 


6-4 


0-68 


155 


1836 


1,355,555 


6,128 


956 


9,066 


H 


0-45 


0071 


15-6 


0-67 


148 


1837 


1,622,222 


7,316 


3,456 


9,066 


H 


0-45 


0-213 


47-2 


0-56 


124 


1838 


1,555,555 


7,148 


271 


9,066 


H 


0-46 


0-017 


3-8 


0-58 


127 


1839 


1,740,740 


7,361 


4,391 


9,066 


H 


0-42 


0-252 


59-7 


• 0-52 


123 


1840 


1,638,888 


6,975 


1,144 


9,066 


H 


0-43 


0070 


16-4 


0-55 


130 


1841 


1,666,666 


6,645 


306 


9.066 


7« 


0-40 


0-018 


4-6 


0-54 


136 


1842 


2,148,148 


6,774 


126 


10,400 


H 


0-32 


0-016 


1-2 


0-48 


154 


1843 


2,250,000 


7,191 


1,414 


6,000 


5- 


0-32 


0-063 


19-7 


0-26 


83 


1844 


2,444,444 


8,231 


16,874 


8,000 


6* 


0-34 


0-690 


2050 


0-33 


97 


1845 


2,666,666 


8,709 


1,707 


8,533 


H 


0-33 


0-064 


19-6 


0-32 


98 


1846 


2,833,333 


9,261 


4,738 


8,000 


4 


0-32 


0-167 


51-2 


0-28 


86 


1847 


3,000,000 


9,899 


2,981 


8,533 


H 


0-33 


0-099 


30-1 


0-28 


86 


1848 


2,972,222 


9,863 


1,628 


8,000 


6# 


0-33 


0-055 


16-5 


0-27 


81 


1849 


3,027,777 


9,926 


7,714 


5,333 


H 


0-33 


0-255 


77-7 


0-17 


44 


1850 


3,259,259 


10,535 


7,188 


5,866 


H 


0-32 


0-221 


68-2 


0-18 


56 


1851 


3,333,333 


11,101 


6,991 


8,000 


4 


0-33 


0-210 


63-0 


0-24 


72 


1852 


3,555,555 


11,775 


3,161 


9,066 


H 


0-33 


0-089 


26-7 


0-25 


77 


Total. 


66,625,911 


293,900 


77,939 


325,719 


271| 


0-44 


0-117 


26-6 


0-49 


111 



The expenses of management have been £1,111 to £1,338 per year; 
thus varying from 10 to 25 per cent, of the amount of premiums — a rather 
high proportion. 

Examining this table, it is obvious that the average premium, which 
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rose in 1817 to 0*74 per cent., has faOen since then every year. Since the 
year 1825, the competition has regularly increased, and there seems to be 
a remarkable connection between average premium and sum insured. As 
long as the premiums of this Company have remained higher than those of 
foreign Companies acting in Copenhagen, the sum insured remains small, 
and diminishes from year to year. Even a reduction of premiums, which 
in their reduced state still exceed those of other Companies, does not cause 
a change. But when in 1825 the average premium is reduced from 0*69 
to 0*58 per cent., the sum insured begins to rise, and regularly rises while 
the average premium falls; and in 1842, when a considerable reduction of 
the average premium took place, the sum insured increased more than in 
any other year. 

The claims paid differ from 0*0 to 0*69 per cent, of sums insured, and 
only once exceed the amount of premiums in 1844, the year of their 
maximum. 

The dividends paid are very considerable, and exceed the amount of 
premiums by nearly £83,333. Thus the interest taken would have been 
sufBcient not only for all claims and expenditure of management, but also 
for the accumulation of a reserved fund of £100,000, which gives an 
average income of £5,555 per year. 

The interest to the shareholders is fixed at 4 per cent., giving till 1843 
£2# per share, and since then, £4| per share. Since 1815, this amounts 
to x91^ per share. The shareholders have received £271f, which pro- 
duces an actual profit of £180; or,* if we consider the augmentation of 
interest in 1843 as a profit, and the increased value of shares now really 
amounting to £111, each share of £66§ has gained since 1815, besides the 
interest of 4 per cent., £242 J, or 363 per cent. — making £6^, or 9^ per 
cent., each year. 



Germany. — Gotha Mutual 


Life Assurance Bank. — Extract from the 


report for 1853. 


I.- 


--Assurances. 






Proposals : — 






Persons. 


Amonnt 


Proposals made in the coorse 


of 1853 


. 1,804 


£368,128* 


Standing over from 1852 


• 


. 


44 


11,186 



The accepted of these proposals were — 

Persons. Amount 
Of persons who were not yet 

assured . . . 1,324 £268,471 

Of persons who were already 
assured .... 233 39,229 



1,848 £379,314 



1,657 £307,700 



Refused or reduced by the Society . . . . 235 55,871 

Withdrawn, not completed, or reduced by the parties 18 7,786 

Standing over for consideration at the end of the year 38 7,957 



1,848 £379,314 



Amount of assurances :•— 



At the beginning of the year 17,715 £4,004,057 

New assurances during the year . . . 1,324 307,700 

In force during the year 19,039 4,311,757 

7 Thalers=£l. 
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Brought forward . 
Cancelled — Perrons. 

By death. ... 399 
By surrender, ninning off, &c. 213 



Amount 

£92,614 

59,829 


Persona. 
19,039 

612 


Amount 
£4,311,757 

152,443 



In force at the end of the year .... 18,427 4,159,314 
The clear increase was therefore 712 persons, with £155,257. 

Classes of assurances : — 

Whole life — Persons. Sums assured, 

Payable at death, or on attaining the 

90th year of age. . . . 18,023 
Payable at death, or at any younger 
age than the 90th year . . 150 



Yearly 
premium 



£4,063,842 £142,225 



Survivorships 

For terms of years . 



18,173 

51 

203 

18,427 



34,743 

4,098,585 
11,000 
49,729 

£4,159,314 
Persons. 



2,048 
144,273 



£145,601 

Sums assured. 

£3,928,400 

230,914 

18,427 £4,159,314 
According to the ages of the assured and the amount of assurances : — 



According to the sex of assured — 

Males 17,256 

Females 1,171 





Amount of Assurances. 
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Number (jfF^uions. 


rereons. 


Sums 
Assured. 


19-^20 


7 




















7 


£. 

629 


21—25 


70 


31 


1 


1 


1 


I 










S5 


11,471 


26-^30 


442 


107 


16 


12 


13 


7 






^ * 


S 


5S9 


101,686 


31—35 


1,118 


300 


102 


55 


49 


19 


b 


1 


2 


22 


1,670 


348,014 


36—40 


1,546 


438 


149 


82 


68 


30 


4 


10 


2 


28 


2,357 


507,457 


41—45 


1,878 


594 


217 


87 


86 


39 


8 


19 


1 


33 


2,962 


652,171 


46—50 


1,944 


684 


207 


136 


76 


57 


6 


20 


1 


33 


3,164 


709,228 


51—55 


1,690 


659 


220 


138 


84 


49 


16 


32 


2 


29 


2,919 


698,571 


56—60 


1,225 


480 


169 


92 


54 


34 


6 


16 


5 


23 


2,104 


491,729 


61—65 


763 


281 


99 


85 


54 


37 


6 


12 


4 


16 


1,357 


348,072 


66—70 


421 


161 


60 


46 


21 


20 


8 


12 




2 


751 


178,84^ 


71-75 


179 


73 


19 


11 


10 


9 


2 


7 


1 




311 


75,900 


76—84 


92 


27 


10 


10 


2 


•• 


•• 




•• 


•• 


141 


26,543 


Total.. 


is' 


§1^ 


li 

1^ 


S o 


9 05 

1% 






in. 




1- 


18,427 


4,159,314 
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The ayerage age of the aseared was, at the beginning of the year, 48 
years 2 months; and at the end of the year, 48 years 3 months. The 
average amount of the sum assured on each life was at the beginning of 
the year £226, and at the end £225. 14«. 3(/. 

Deaths : — 



Age. 


Assured in 

the coarse of 

1863. 


Should die, 

^e TiSfes 
used. 


Died. 


Plus. 


Minus. 


Mortality 
I)er cent 


15-26 
26 30 
31—35 
36—40 
41—45 
46—60 
61—55 
56—60 
61—65 
66—70 
71-75 
76—84 


100 

636 

1,702 

2,417 

3,018 

3,246 

3,012 

2,17.9 

1,423 

809 

338 

160 


0-65 
6-24 
16-97 
27-24 
36-92 
49-59 
59-60 
55-69 
46-67 
36-34 
24-25 
23-01 


6 
11 
20 
35 
50 
55 
60 
63 
54 
27 
19 


0-41 

4*41 
16-33 
17-66 

2-75 


0-65 
0-24 
5-97 
7-24 
1-92 

4-60 
4-6l 


0-79 
0-65 
0-83 
1-16 
1-54 
1-83 
2-75 
4-43 
6-67 
7-99 
11-87 


Total... 


19,039 


382-07 


399 


41-66 


24-63 





Of the 399 persons, on whose life the total sum of £92,614 was 
assured, only 389 (for £90,229) were entitled to full payment. Six 
assured (for £1,671), who had died by suicide, left to then- representatives 
no claim to the sum assured, but only to a retui-n out of reserved fund. 
This return was, in four cases of suicide which were " non compos mentis^* 
the full value of the policies; in the other two cases of intentional suicide, 
the usual purchase price. Two others (assured for £571),. who had 
shortened their lives by intoxication, left only a similar claim. A third 
case of the same sort (£100) is still under examination. In another case 
(the first of the kind since the establishment of the Society), the claim 
(£43) was forfeited because the assured died by capital punishment, for 
having murdered his wife. The amount paid to his representatives was 
only the usual purchase price of the policy. 

The proportion of deaths was 361 males and 38 females. In the course 
of 1853, 17,813 males and 1,226 females being assured, the rate of mor- 
tality of the former was 2*03 per cent., of the latter 3*10 per cent. The 
mean age of the males and of the females was about the same; the latter 
showed, as usual, a much higher mortality than the former. 

An accurate table in the appendix of the report shows, in the case 
of every death, the age of the assured at the date of the assm-ance, the age 
at his death, and the cause of the death. There died 60 by apoplexy, 
54 by consumption (phthisis), 46 by nervous fever, 31 by dropsy, 22 by 
marasmus senilis, 15 by cholera Asiatica, 6 by suicide, &c. 
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II. — Cash account /or the year 1853. 

Invested capital at the end of 1852 986,619 

Amount of new premiums for 1853 10,375 

„ renewal premiums for 1853 136,424 

„ premiums paid in advance ...... 6 

„ commuted premiums and extra premiums . . . 1,036 

Interest on loans 39,0')2 

Dividends unclaimed 220 

Profit from agio on money, existing bonds, bills of exchange, &c . 164 

House rent, deducting all charges 94 

Extra receipts for deposits, &c. 530 

Total . . £1,174,530 

Or. £. 

Paid 1 claim for the year 1849 86 

„ 1. „ „ 1851 . 186 

„ 53 chums „ 1852 14,528 

,,325 „ „ 1853 75,228 

„ 3 claims &Ilen due in lifetime 1,214 

Dividends to the assured for the year 1847 (residue) . . . 603 

Dividends to the assured for the year 1848 28,610 

For policies purchased 2,760 

Agents' commission 3,268 

Expenses of management 4,129 

Extraordinary expenses 139 

Invested capital at the end of 1853 1,043,779 



Total . . £1,174,530 

III. — Balance-sheet for the year 1853. 
Dr. £. 

68 claims unsettled 15,814 

Unclaimed dividends for year 1848 499 

Deposits received in cash 4,861 

Reserve, or the value of all existing policies at the 31st Dec, 1853, 
without any regard to the premiums or parts of premiums paid 

since this date 776,905 

Gross amount of premiums in advance for the time after the 31st 

December, 1853 (Pr'dmien ubertroff) 69,804 

Surplus (guarantee fund) — 

Surplus of 1849-52 £136,786 

Surplus of 1853 39,110 

175,896 



Total . . £1,043,779 

Or. £. 

Cash in hand 8,593 

Mortgages ' . . . 961,244 

Advances on policies 35,594 

Interest due 9,876 

Value of the Society's house 4,787 

Balances due by agents 13,268 

Balances at bankers 10,417 



Total . . £1,043,779 

In order to show that the above-mentioned reserve covers the risk, the 
following extract from the tables of reserve, computed on the list of 
mortality at 3 per cent., is published. 
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^1 


Resebvs fob a whole Life Policy of 100 aftes Team. 


5. 


10. 


15. 


20. 


26. 


30. 


35. 


40. 


45. 


50. 


55. 


60. 


65. 


70. 


21 


4,972 


10,019 


15,413 


21,320 


28,212 


35,559 


43,135 


51,117 


69,721 


68,881 


77,729 


84,677 


90,051 


100,000 


26 


5,311 


10,988 


17,204 


24,457 


32,187 


40,160 


48,560 


57,614 


67,283 


76,663 


83,875, 89,530 


100,000 




31 


6,995 


12,660 


20,220 


28,384 


36,804 


45,675 


55,237 


65,417 


75,248 


82,971 


88,942 


100,000 






36 


6,984 


15,133 


23,816 


32,774 


42,211 


52,382 


63,211 


73,669 


81,885 


88,236 


100,000 








41 


8,762 


18,096 


27,727 


37,873 


48,807 


60,449 


71,692 


80,525 


87,363 


100,000 










46 


10,230 


20,786 


31,907 


43,890 


56,651 


68,972 


78,654 


86,137 ,100,000 












51 


11,760 


24,149 


37,497 


51,711 


65,435 


76,222 


84,567 


100,000 














56 


14,041 


29,167 


46,276 


60,828 


73,053 


82,498 


100,000 
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17,596 


36,336 


54,427 


68,650 


79,637 


100,000 



















It'is by this table that the reserve made in the annual balance-sheets, 
as well as the purchase price of surrendered policies, and the advances on 
policies, have been computed ever sinoe the establishment of the Society, 
and will continue to be computed, until the experience of the Society 
requires an alteration of the table of mortality in use. 

The guarantee fund comprises, according to the former balance- . 
sheets — 

£. 

The residue of the surplus of 1849 16,557 

The surplus of 1850 30,389 

„ 1851 46,819 

1852 43,021 

1853 39,110 

Total . . .£175,896 

In the course of 1854 the surplus of 1849-50 is divided among the 
assured who have paid premiums in 1849. It consists of — 

£. 
The residue of surplus ef 1849 . . . . . . . 16,557 

Part of the surplus of 1850, corresponding to the premiums paid in 

1849, which are due in 1850(^59,167) 14,505 

Total . . £31,062 

The premiums for whole life assurances and survivorships paid in 1849 
being £124,250, the surplus of £31,062 gives a dividend of 25 per cent. 
This dividend is made in the course of 1854— on all existing policies, by 
way of reduction of premiums ; and on all policies cancelled by death or 
surrender, by payment in cash on bonds, which are issued at the extinction 
of the policies. 

The investments on loans and mortgages are — 

£. 
882,789 first mortgages on laud, of at least double the value. 
1^,'d^^ „ „ house property, of at least double the value, and insured 

against fire. 
20,665 in bonds of public Loan Societies, based on land securities. 
14,815 in bonds of public corporations, whose management is under the control of 

the Government. 
15,979 on mortgage of jstocks. 

£961,244 . Total. 
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Hamburg, — Janus Life and Annuity Insurance Company. Balance 
sheet for the year 1853. 

I. — Life Insurance. 

Proposals made in 1853, 814 £118,258* 

„ accepted, 661 87,831 

Cancelled, died, suirendered, &c, in 1853 . . • 31,589 

Increase in 1853 56^42 

Policies in force Slst December, 1853 — Persons. 

On single liyes .... 3,238 . £418,679 

„ joint liyes . . . . .132 . 13,076 

3,370 £431,755 

Premiums £14,920 

Interest 842 

Brought forward from 1852 15,181 

£30,943 

39 claims, exclusive of £600 reassured . . . 5,049 

Diyidend for the year 1850 523 

For reassurance and policies purchased . . . 589 

Commission 814 

Expenses of management 1,830 

Stamps, and loss by exchange 109 

8,914 

Balance carried forward £22,029 

II. — Annuities. 

Persons. 
Accepted in 1853 . . 12 . . . . £103 

Died ..... 2 ... . 28 

10 "~75 

Which haye been deferred . 1 . . . . 6 

n £81 

Deferred annuities . .10 . . . . £148 

Cancelled, died, &c. . . 7 . . . . 102 ^ 

3 £46 
In force, 31st December, 1853 — 

Annuities ... 62 ... . £648 

Deferred annuities . .51 . . . . 729 

Persons ... 113 ... . £1,377 

Receipt of purchase-money £1,086 

„ premiums 255 

„ interest 193 

Balance of 1852 5,633 

£7,167 

Annuities paid ^^h 

Dividend of 1850 27 

Agents* commission 51 

Expenses of management . . . . . . 155 

Loss by exchange ....... 9 

Policies purchased 35 

872 

Balance to be brought over £6,295 

The dividend granted to the insured for 1851 is 10 per cent, of the nM premiums, 
and to the shareholders £1. Ms, 6d, per share. 

* 13^ Banco marcs»£I. 
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Balance'sheet of the Hamburg Fire Assurance Company ^1843 for 
the Year 1853. 

Premiumg — £. 

For the aBsurances in force, 31 Dec., 1 862, vi«. £1 ,729,09 1 7,567* 

New assorances 2,247,351 9,581 

Deducted for brokerage, commission, &c. £5 10 3,976,442 17,148 
Expired before 31 Dec., 1853 . . . 2,285,566 

In force 1 January, ] 854 .... 1,690,876 

Premiums for this amount carried forward . . 7,793 

Net premiums £9,355 

Interest £4,297 

To shareholders 3,000 

Surplus of interest 1,297 

£10,652 

For claims paid 1,348 

Expenses of management 798 

Expenses of printing, &c 102 

Commission of dividend, gratuities, &c 304 

2,652 

Net profit £8,100 

To be divided, 50 per cent £4,050 

To be reserved 4,050 

Reserved fond, 31 Dec., 1852 33,600 

37,650 
Capital 2,000 shares, £37. 10s., wholly paid up . . . 75,000 

£112,650 
Premium^ reserved for current risks, £7,793 

Assicurazioni Generali in Trieste. — Extract from the Report and 
Balance-sheet for the Year 1853. — The claims paid in the year 1853 
amount to £131,300* sterling, published by the papers. The busmess 
of that year left nevertheless a net profit of £21,723, after augment- 
ing the fond of reserved premiums by £23,024. From the net profit of 
£21,723, £6,369 have been added to the fund of reserved profits, and 
£15,354 are to be divided among the shareholders. 

The total amount of the reserved fund now amounts to £459,433, viz., 
£403,589 for reserved premiums, £55,844 for reserved profits. The 
reserved premiums include £134,822 for the liability to pay £15,711 
annuities; and £30,882 for the liability to pay for deferred life assurances, 
viz., sums, £75,937 — annuities, £581. These deferred assurances yield 
a yearly income in premiums of £1,604. 

The profit realized in this year is consequent on the great number of 
risks assure^ of their distribution in different branches, and of the amount 
secured by frequent reassurances, but not on the increase of the premiums. 
The divisible profit of £9,369 of the Balance-sheet (A) scarcely exceeds 
4 per cent, of the premiums received in this branch. A reduction of the 
premium of ^ per nulle only at an average per year would even have 
caused a loss; for the assurances effected in 1853, although only stated to 
* 13 J Banco marcs =£1. f 12 Florins =£1. 
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be £36,000,000, would exceed the sam of £66,000,000, if the sums 
assured for more than one year were comprised in each year separately, 
as is done by other Societies. 

In the course of 22 years from the commencement of the Society the 
claims haye been £1,276,900; and the amount paid in 1853 exceeds that 
of six of the earlier years. 

With respect to life assurance, those circumstances fiital to the develop- 
ment of this branch in the Austrian empire enumerated in our report of last 
year still exist; but it is to be hoped that the settlement of financial matters, 
the cessation of the dearth, and the consequent improvement in the moral 
and social condition of the population, wiU induce the public to avail them- 
selves of life assurance on a larger scale than before, as it is in England, 
France, and the northern parts of Germany. 

In the Tontine branch the sums deposited in the first three months of 
1854 exceed those of the whole year 1853 ; the status was, on the 1st July — 
Tontine endmg 31 December, 1862 — 1,183 subscriptions, in 2,606 shares, 
for the sum of £28,403, of which £7,547 is paid up. Tontine ending 
31 December, 1870 — ^524 subscriptions, in 1,612 shares, for the sum of 
£13,869, of which £2,025 is paid up. 

The directors express a desire for the increase of assurances of this 
description, and their wish to popularize them in Austria. 

{A) Balance-sheet far 1853 {exclusive of Life Assurance)^ 

Brought firom 1852— £. 

For premiums of fire iniuranee 146,295 

„' daims unsettled 7,500 

„ reassuiaace of current risks 12,375 

Premiums in 1853 for sums assured (£36,083,900) . . 211,123 
Interest for this branch (£17,030) 4,782 £. 

382,075 

For 4,576 claims paid 104,656 

Brokerage, agents^commission, Ristomo premium of reassurance 68,997 

Expenses of management 7,000 

Interest to shareholders 2,000 

To be carried forward — 

For premiums of fire insurance 161,433 

Claims unsettled 8,333 

Reassurance of current risks 13,333 

365,752 

Profit £16,323 

To the directors and auditors, 18 per cent .... 2,939 

Net profit £13,384 

To be reserved^ 30 per cent 4,015 

To be divided £9,369 

Heserwd Fund qfPr<^, ^ £. 

Balance 31 December, 1852 33,058 

Brought from 1853 4,015 

Interest 645 

Balance, 31 December, 1853 . . £37,718 
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Balance-sheet of Life Assurances tn 1853 — Payable at Death, 

Brought forward for liabilities 62,434 

Intereat 2,497 

AMurance premiums of sums, £527,657 ; annuities, £10,400 29,049 

93,980 

Claims, commission, brokerage, expenses . . . .£19,798 
Carried forward for liabilities 70,197 

89,995 

Profit £3,985 

To the directors and auditors, 18 per cent .... 717 

Net profit £3,268 

To be reserved 980 

To be divided £2,288 

Fund ofJUterved Profits. 

Balance, 31 December, 1852 10,067 

Brought forward, 1853 980 

Balance, 31 December, 1853 . . . £11,047 

Balance-sheet of Annuities terminated in 1853. 

Class 1. For £1,280 in &vour of persons who died 1852-3, pay- £. 

ments were made, including interest . . . 16,281 

„ 2. For £157 in fa,yo\a of persons who died 1852-3, pay- 
ments were made, including interest . . . 1,761 

„ 3. For £354 in Belvout of persons living 31 December, 1853, 

payments were made, including interest . . . 3,209 £. 

21,251 

Annuities paid to the members of Class 1 ... 11,145 

2 . . . 1,908 
„ „ „ 3 . . . 3,563 
Beserved fund for annuities to be paid to the members of 
Class 3, according to the tables 2,206 

18,824 

Net profit 2,429 

To be reserved 729 

To be divided .' £1,700 

Fund (f Reserved Profits, £. 

Balance, 31 December, 1852 5,704 

Brought forward, 1853 729 

Balance, 31 December, 1853 . . . £6,433 

Jamaica. — Extract from the Report of the Directors of the Jamaica 
Mutual Life Assurance Society, to 30/A Aprils 1854. — The directors 
have to sabmit to the members of the Society their report on the business 
of the Institation for the year ending on the 4th January last, as also for 
the further, period to the 30th April, with its exact position at each of snch 
dates; it having been considered more conyenient^ and more acceptable to 
the members, to take in, by adjonmment of the usual annual general meet- 
ing in the month of March, the further period required to complete the first 
ten years' operations of the Society, which commenced its career on the 
1st May, 1844; and the more so, as their report in respect to the appro- 
prialion of the cash bonus, recently declared, could have been only of a 
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very incomplete character had the supplemental accomit been made np, as 
on former occasions, only to the 25th January preceding. 

In respect to such bonus — ^amounting, after deduction of certain policies 
discontinued in the interim, to £8,312. 4.8, 3d. as a payment in hand — it 
will be in the recollection of the members, that a free option was given to 
each participant between the three different forms of a money pajrment, an 
equivalent reduction of the future premiums, and a reversionary bonus; in 
the event of the first, an order for a moiety embodpng interest at 3 per 
cent, being given on the Island Treasury, and payable on the 25th July 
next. And tie directors have now to report that the sum of £8,312. 4«. 3d, 
in question, under the option given, has been dbcharged as follows: — 

£. 8. d. 

By cash payments (as aboye stated) amounting to . . . 5,284 12 6 
By reduction of future premiums . . . . . 363 3 1 1 

By additions to policies, and supplemental policies, amounting 
to £4,711. 18«. 3(2.; their present yalue .... 2,664 810 

£8,312 4 3 

while the sum of £17,717. 9«. Ic?., previously standing on the books of the 
Society as '^ gross surplus on the 4th January, 1852,'' has been disposed 
of in the following manner: — 

£. 8. d, 

ya1ue8ofpolicie8,4th January, 1852 5,219 2 3 

Guarantee fund 4,186 2 7 

Dividend surplus 8,312 4 3 

£17,717 9 1 

the last item having been closed in the books of the Society; and, under 
the modification of the new premium scale (diminished below, and increased 
above, the age of 45), a further sum of £402. 5*. 2c?., arising on the 
excess of payments since the 4th January, 1852, has also been returned to 
the members, with the exception of £38. 12^. lie?., to be available to them 
in reduction of premiums falling due in July next. 

The entire settlement has been effected, it will be seen, with but little 
inroad on the vested capital, under the eventual mode of liquidation; while 
it is satisfactory to state, that the premiums and semi-annual interest due in 
July, amounting to £3,000, will prevent any farther encroachment on the 
fund in the Island Treasury, in reference to the obligations of the Society 
presently becoming due. 

In the business of the Institution between the meeting in September last 
and the promulgation of the Government Actuary's report, but little addi- 
tion was made to the assurances of the Society, although during such half 
year the directors have only one further death to notice, involving a call of 
£500, to be provided for in July; but subsequently to the receipt of the 
report in question, the directors have to announce an importapt accession 
to the business of the Society, by the acceptance of 22 proposals, duly car- 
ried out, involving assurances to the extent of £10,450; while 4 proposals, 
amounting to £1,250, have been declined; and 5, involving assurances for 
£2,600, are under consideration — the existing assurances of the Society, 
indnding the recent additions to policies and free policies granted, amount- 
ing, on the 30th April last, to £100,282. Is. 9c?., and the income of the 
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Bocietj, on premimns alone, to £5,300 per annnm, wbfle onlj <Mie term 
policy for £500 has been ducontinned; and as regarda the mortality over 
the last six months, the dh-ectors have only to notice one death, inyolTing 
a call of £379, and falling dne in October next. 

Statement of Accounts {No. 1) on Ath Januafy, 1854. 
Dr, £, M. i. 

OatBtandingclaimifdne ornot dm 1,574 11 4 

Receipts towards oontingent nfftnauuj anniiitj 218 16 

Gross snrplos, 1853 46 4 

Assurance premiimis, after deducting those appertaining to the ensuing year 4,698 7 

Interest on inyestments 1^28 1 11 

Assuance premiums, 1854 275 8 2 

Interest account 14 11 3 

Gross surplus arising on the year 1852 4,383 17 2 

Gross surplus arising between the 1st May, 1844, and 4th Jannaiy, 1852, 
and which fonned the sum for inyestigation, palliation, and subsequent 
reference of the whok to the GoTenunent Actoaiy .... 17,717 9 I 

£30,457 5 11 

Cr, £. t. i, 

IslandTreasury, due as of the 25th July last 25,500 

Interest thereon, since accrued 676 18 5 

Drafts on Isbind Treasury bearing interest 458 9 11 

Loans upon policies ditto 501 13 5 

Colonial Bank 95 1 

Office fumiture 86 7 

Policies emerged 2,300 

Grant to the secretary by general meeting 315 

Law expenses on the year 1180 

Current expenses on the year, Tiz. — 

Rent £20 

Office servant 8 12 

Secretary and accountant 275 

Medical fees and commission 20 16 

Adyertising and printing 54 16 

Stationery, stamps, and petty disbursements 31 2 

Colonial Bank— Bank commisnon .... 20 



430 4 2 

Fees to directors 67 4 

„ auditors 15 



512 8 2 



£30,457 5 11 

Statement of Accounts {No. 2) on Ath January ^ 1854. 

^. £, s. d. 

Outstanding daims (of which £500 due in July next) . . . . 1,619 13 8 

Receipts on contingent reyosionary annuity 218 16 

Premium account, 1854 275 8 2 

Interest ditto, 1854 14 11 3 

Gross surplus arising on the year 1852 4,226 7 2 

Ditto ditto, 1853 3^246 4 5 

Gross surplus to the 4th January, 1852, appropriated as follows — say 

£l7,7i7. 9s. Id. To yalue of policies for the whole term of life, as of 

the 4th January, 1852, amounting to £80,150; 

Say, /A«» present value of assurances . . . .£42,735 14 6 

Ditto ditto of future premiums thereon, after throwing 

off 5 per cent towards future expenses . . . 37,516 12 3 

Value of policies as the difference . . . 5,219 2 3 



Carried forward 14,820 2 
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£. 8. d, 

Brouglit forward 14,820 2 11 

To assnrance guarantee fund for one third of jCl 2,498. 6s. lOef., over 

and aboTe the value of the policies . . . £4,166 2 3 

Add on policies since abandoned . . . . 20 4 

4,186 2 7 

To dividend surplus for distribution among members having paid not 

less than one full yearns premium, as of the 4th January, 1852 . 8,312 4 3 

£27,318 9 9 

Or. £. 8. d. 

Island Treasury 25,600 

Interest accrued 676 18 5 

Drafts on Island Treasury 458 9 11 

Loans upon policies 501 13 5 

Colonial Bank 95 1 

Office furniture 86 7 



£27,318 9 9 



Contracts — say, assurances pending 4th January, 1854, 167 in number, on 147 lives, 
amounting to £87,000, £1,800 of which for terms; and a contract for a contingent 
reversionary annuity of £200. 

Contmuation Account^ to the ZOth April, 1854. 

Dr, £. t, d. 

Outstanding claims, of which £500 due in July, and £379. I69. 5d, in 

October next 1,038 2 

Receipt towards contingent reversionary annuity f 248 16 

Cheques remaining to be granted to close the dividend surplus of 

£8,312. 4*. 3<i., as of 4th January, 1852, or unpresented . . . 305 7 9 
Bills on Island Treasury, payable 25th July next, being the amount 

granted in such form in part of the preceding ..... 2,047 4 7 

Assurance premiums, 1854 to date 3,147 14 5 

Interest on investments 485 2 10 

Assurance premiums paid in 1852 and 1853 — say £402. 5«. 2d,, less 

returned £363. 12«. 3<2., leaving returnable in July . . . . 38 12 11 
Fund for the discharge of future premiums, in whole or in part, in the 

case of single premiums, or diminution of previous annual premiums . 2,690 17 6 
Gross surplus arising on the first two years (1852 and 1853) of the 

triennium ending on the 4th January next 7,070 6 6 

Value of policies as of the 4th January, 1852 (to merge in the then pre- 
sent value of the Society's contracts, as of the 4th January, 1855) . 5,219 2 3 
Guarantee fund in respect of the preceding — say 4,186 2 7 

£26,477 9 3 

Cr. £. 8. d. 

Island Treasury 24,500 

Three months' interest accrued to 25th April 382 10 

Drafts upon same 415 14 

Loans upon policies, bearing interest 292 9 6 

Colonial Bank, at call 134 2 6 

Outstanding premium 10 10 2 

Purchase of policies 5858 

Office furniture . . . . ' 86 7 

Charge upon premiums, see jfoer con/ra 379 16 5 

Directors' fees 21 10 6 

Current expenses 196 3 6 

£26,477 9 3 

Contracts of assurance pending 30th April, 1854, 202 in number, on 158 lives, 
amounting to £100,282. Is. 9i.; and further, a contract for a contingent reversionary 
annuity of £200. 
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Mortality Experience — \st May, 1844, to Ath January, 1854 (in round 
numbers, 10 years). 



Tears. 


Lirea. 


Deaths. 


Assurances. 


Galls. 








£. 


£. 


1844 


50 


1 


30,959 


500 


1845 


79 





60,750 


») 


1846 


124 




80,800 


1,000 


1847 


141 




86,500 


1,000 


1848 


134 




71,250 


1,500 


1849 


117 




70,700 


500 


1850 


126 




78,010 


5,100 


1851 


137 




85,460 


1,100 


1852 


151 




89,160 


1,000 


1853 


154 




91,060 


2,300 


1,213* 


20'> 


£734,640* 


£14,000* 


Average Mortality, 
1*65 per cent., or 1 in 61. 


Average Calls, 1*91 per cent 



(aj Average age, abont 40 years. 

(b) Attributable to Asiatic cholera, 7— in 1850-51; or seven twentieths of the whole. 

(c) Average risk per capUa^ as computed, £606. 

(d) Attributable to Asiatic cholera, £5,100 ; or more than five fourteenths of the whole. 
Average aggregate annual calls, £1,400; average annual calls per capUat as experienced, £700. 

The deaths occurring in 1,213 observations as above — the lives aver- 
aging the age of 40 — should have been 

According to the table of the Society (1,213 x -04) 48 

„ „ Northampton Table ( x '02) 24 

Against deaths actually experienced 20 

But the average calls per capita, as experienced, having been £700, in lieu 
of £606 as compute^ we have, on the one hand, 24 calls by the North- 
ampton Table, as computed at £606 '£14,544 

And, on the other, 20 calls averaging £700 as experienced 14,000 

Leaving, on such a comparison, a difference of 4 lives in 

favour of the Society, and of money value £544 

The calls in the preceding table appear in eajch year in which the deaths 
respectively occurred, without reference to the maturity of the money pay- 
ments. The lives, with little variation, have been treated as having been 
on risk from the commencement of the several years, although some entered 
only during such years respectively; but the difference arising on a more 
rigid ac^ustment would be unimportant. 

As strongly contrasted with the very limited mortality experienced by 
the Society over the first decade of its career, under the age of 50, its expe- 
rience so far, at the more advanced ages, evinces the utter inadequacy of 
the corresponding premiums as diminished by Mr. Woolhouse in 1849, and 
only recently augmented. It should also be observed that, as in the mother 
country (as noticed by Mr. Milne), the larger average risks have attached 
to the higher ages, although these last have been numerically few: thus, on 
the 30th April, 1854, only 9 lives appear on the register above the age of 
55, but averaging £756, and only 4 above that of 60, but averaging £825; 
the average risk over the entire number of 158 lives then under assurance 
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being £635, and their combioed ages presenting an average or mean age 
of 41*70. The minunam and the maximum risk existing on any one life 
are respectively £100 and £1,324, any recent enhancement included; the 
highest risk ondertaken, according to the regulations of the Society, being 
£1,600. 

The ages at death, and the disorders, of the 20 deceased members, were 
as follow: — 



Diwasea. 




Ages. 


Dysentery 


2 
1 
1 

1 

2 

1 
7 
2 

1 1 

1 

1 


27,34 
50 
38 
48 

55,87 

45 

38,41,43,48,51,58,59 

37,53 

44 

62 

47 


OotU and other causes ............ 


Decline 

Organic disease in the intestines .... 
ScSbcation following on the rupture ) 

of a blood vessel ^. \ 

AnoDlexy 


Asiatic cholera 


Fever of the country 


Disease of the heart 


Paralysis 


After the amputation of a limb, con- ) 
sequent on a &11 from a gig \ 

Total 


20 



And here the question naturally presents itself — ^What would probably 
have been the mortality before us but for the exceptional feature of Asiatic 
cholera, unknown in the island of Jamaica until the autumn of 1850; 
admitting, as applied to the seven decrements it produced, that disease, to 
a certain extent, might have developed itself in some other form, and pos- 
sibly also in other su^'ects, if not in the corresponding year, in the two or 
three years (1851 to 1853) which immediately succeeded? To such a 
question we should be disposed to answer — from a personal knowledge of 
tiie individuals themselves, and with due regard to other circumstances 
which would legitimately enter into the consideration^ — ^that^wr out of the 
seven decrements so occasioned might reasonably be deducted on such a 
score from the 20 deaths experienced on the whole; leaving attribu table to 
ordinary causes of death, on such an assumption^ 16 in (1213 + 4x3) 1225 ; 
or 1*31 per cent., against 1*30 per cent., which, as of the age of 40, the 
Carlisle Table would have presented. 

While the results here given, considered under any aspect of the case, 
furnish no reliable criterion for the government of the future, looking at the 
limited time and numbers involved, and evidence merely the important 
difference between acclimated and unacclimated lives, and the large value of 
selection in the infancy of a Society and in a community in which health 
and longevity so greatly depend on the habits and occupation, temperament 
and disposition, of the individual; it must, nevertheless, be conceded, that 
no such results, however considered, could have been anticipated ten years 
ago, as those which were to characterize the experience of a Society in the 
island of Jamaica over the first ten years of its career. 

With respect to the treatment here of Asiatic cholera, as exceptional, 
and as a feature per se — as irreferable to any law of mortality thus far 
known, as setting all anticipatory computation at defiance, and as a disease 
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altogeiher 8ui generis — ^in no country can it be treated otherwise. Over 
the last three years (and embracing one death from cholera), it will be 

7 
seen that the mortality has been t7^=1*5^ percent.; over the hist six 

44a 

months the mortality haying been 1 in 159. 
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SUGGESTIONS FOR A BETTER MEANS OF MAKING PROVISION 
FOR THE WIVES AND FAMILIES OF PERSONS ENGAGED IN 
THE BUSINESS OF LIFE ASSURANCE. 

To the Editor of the Assurance Magazine, 

Sir, — ^As the accredited organ of the assurance interest, I feel sure that 
you will open the pages of your Magaziney and also lend the aid of your 
own pen, to call the attention of the directors of Assurance Companies to a 
question of no mean importance to those in their employment. I refer to 
the question of allowing to those engaged in the business of life assurance 
the same advantage as is enjoyed, I believe, by persons engaged in all 
kinds of trades — ^I mean, that of obtaining the article dealt in by their 
employers at the cost price. 

My attention has been more particularly called to this subject lately 
(though it has always been one the equity of which I have never questioned, 
and one which I have thought a good deal about) by reading the last 
report of the National Provincial Bank of England, the Twenty-first 
Annual Report^ and from which I extract the following : — 

" It will be in the recollection of the proprietors that, on the occasion 
of their last annual meeting, it was intimated that a strong desire had been 
expressed among the officers of the Company for the formation of a Provi- 
dent Society for their mutual benefit — embracing also, if possible, the 
principle of a guarantee fund. The precise nature of die scheme it was 
then left for the directors to consider and determine. At the outset of 
their deliberations the directors found that the guarantee scheme was objected 
to by a large number of the officers, and it was therefore abandoned. 

" The other objects aimed at are — Firsts a provision for the widows and 
children of officers at their death ; and, secondli/y a superannuation allow- 
ance for the officers themselves. 

'^ To efiect the first and most pressing of these objects, the directors 
recommended to the proprietors that the officers and clerks should be 
assisted in effiacting insurances upon their lives to the following extent, by 
the Bank pa3dng for them one half of the yearly premium — ^viz. : 

'^ 1st. Managers of branches and agencies to insure for not less than 
£500 and not more than £1,000. 

'' 2nd. Junior officers and clerks to take out policies for sums not under 
£250 and not exceeding £500. 

'* With respect to the question as to a superannuation allowance, the 
directors intend to postpone the consideration of it, in the hope that at a 
future period they mU be able to deal with it in a more satis^Mitory manner 
than they could do at the present moment 
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*' In recommending the above measure for the adoption of the pro- 
prietorsy the directors feel satisfied that they are consulting the welfiire of 
the establishment, and that any expense which it will entail will be more 
than compensated by attaching to the Bank experienced and well tried^ 
officers, and by the increased devotion to its interests on their part which 
such consideration for their personal comfort cannot fail to inspire. 

'^ The guarantee project having, as abeady stated, been abandoned, the 
£5,000 voted by the proprietors last year for the benefit of the officers and 
clerks oi the establishment, as a mark o^ appreciation of theur past zealous 
and fiedthfol services, the directors, acting upon a suggestion thrown out at 
the last meeting, propose to divide amongst them as a bonus, of which they 
hope the meeting will approve." 

It must be conceded, that the payment of 50 per cent, of the premiums 
for life assurance, within the limits prescribed, and of course under certain 
necessaiy regulations, is a great boon to those in the employment of the 
Bank, and an act of the greatest liberality on their part 

The General Post Office, too, I am happy to see, have recently agreed 
to allow certain funds arising from void money orders and from unclaimed 
property found in dead letters to be applied to a purpose similar to the 
above — to the extent, however, of the payment of 20 per cent, only of the 
premiums for life assurance, within certain limits, and similarly, of course, 
under certain regulations. 

I extract the following from a circular issued by command of the Post- 
master General to all the officers of the Post Office, and bearing date June, 
1854. 

" In order to encourage the officers of the Department to make provision 
for their families at their death by insuring their own lives, the Lords of 
the Treasury have consented to giye assistance in the payment of the pre- 
miums on such insurances, andthave appropriated to this object a fund 
arising from void money orders and from unclaimed property found in 
dead letters. 

'^ This fund now amounts to about £1,600 per annum, exclusive of an 
accumulated sum of about £15,000, which also, by their Lordships' direc- 
tion, will, with the future interest thereon, be applied to the same purpose. . . 
.... *' It is intended, if the number of officers who may effect insurances 
be not too great, that one fifth part of each officer's premium shall be paid 
by the Department; provided, however, that ho officer shall have aid in his 

payments for more than £300 of insurance 

.... ''In all circumstances the Postmaster General will have full power, if 
at any time he think fit, to withhold the pecuniary assistance contemplated, 

either in part or altogether 

....'' The plan will extend to every Post Office officer in the United 
Kingdom. 

''An existing life insurance in either of the Offices enumerated will 
entitle the insured to the payment, by the Department, of a portion of his 

premium equally with a new insurance 

. . . . " The Department's contributions will not extend to premiums 
greater than annual premiums. Thus if an officer engages to make a single 
payment only, or a limited number of payments, the contribution from the 
Department will apply only to such sum as he would have had to pay if his 
premium had been continuous and annual. 

"On quitting the service, an officer will of course cease to receive 
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assistance in the payment of bis preminms, and to partake of any other 
advantage of the plan." 

It is not my intention to enter npon any criticism of the regulations 
nnder which the respective advantages above referred to are to be enjoyed. 
There are one or two points of detail (I am now referring more particalarly 
to the Bank) the objections to which wonld readily strike any of yonr 
readers that are versed in life assarance basiness; bnt I donbt not that 
those slight imperfections have only to be pointed out to be corrected. As, 
however, some alterations in th% regulations are undoubtedly necessary, 
I shall refrain from quoting them; but I forward for your own private 
inspection a copy of the regulations issued by the Bank, with a few 
marginal comments upon them. 

The plan of public Companies assisting those in their employment in so 
desu*able an object as life assurance is so highly to be commended, that I 
am astonished to find that no such boon is at all general ; nor have I been 
able to ascertain, upon inquiry, that any such advantage is held out to 
those employed even in Assurance Companies, where it would be reason- 
able to suppose such a scheme should have originated, with the single 
honourable exception of the Albion Life Office, which allows, if I am 
rightly informed, a reduction of 33 per cent, upon the premiums paid by 
those in the Company's employment. Some Assurance Companies, I believe, 
object to allow even the usual commission of 5 per cent, upon the premiums 
to those in their service. 

Now, Sir, it seems to me (and I should feel proud to find that you were 
of the same opinion) that it is a most reasonable thing for those employed 
in an Assurance Company to obtain their assurances at the net premium, 
at least. To. grant such an advantage would only be to place those 
engaged in Assurance Companies upon a similar footing with those em- 
ployed in all other descriptions of businesst 

I feel sure that the attention of the directors of Life Assurance Com- 
panies, which are almost invariably conducted in a spirit of the highest 
liberality, only requires to be drawn to this question to induce them at 
once to agree to some considerable reduction of the usual premiums on 
assurances upon the lives of their employes. 

The benefits conferred by a scheme of this kind would be greater than 
almost any other that could be devised. It would tend to encourage 
habits of forethought and prudence in their servants, which wonld redound 
in many ways to the advantage of the Company, besides the relief it would 
afibrd of freedom from claims being made upon their frinds, in consequence 
of the death of any of their servants, by those dependent upon them for 
support. 

It would, of course, be quite out of place in this Magazine to enter 
upon any arguments in favour of life assurance. There can be, however, 
no doubt that the practice is not nearly so general as it should be, not only 
among the public at large, but even among those who ought to be the first 
to set the example, the servants and agents of Life Assurance Companies. 
Strange to say, this is one of those curious anomalies one sometimes meets 
with ; and as that close observer of human nature, Charles Dickens, has 
pointed out that proctors, as a class, frequently die intestate, so those 
engaged in life assurance business not unfrequently fail to avail themselves 
of its advantages. 

It has, I understand, been proposed to establish an Office for the 
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express pnrpofle of assuring the lives of those engaged in the basineBs. 
TIds, it appears to me, is not only perfectly unnecessary, bat indeed quite 
undesirable. A person engaged in a Life Office can efiect his policy in his 
own Office with the least possible trouble to himself and inconvenience to 
his employers, in the first place; and in the second, many cases may arise 
in which an Assurance Company might be disposed to assure the life of one 
of their servants which another Company might decline altogether. I am 
now supposing the existence of a slight defect in the life proposed, which 
might be really unimportant; and the G^pany in whose daily service he 
was engaged, and whose officers were in the daily habit of seeing him, 
would be, it is quite clear, much better judges of the caae than any other 
Company could possibly be. 

I am not now entering upon the discussion of the question as to whether 
the Companies should go so far as to assure the lives of aU their employh^ 
whether first class lives or not, though I think that this is a question far 
from unimportant, and one in favour of which a good deal might be said. 

Should this matter be taken up at all, it will then be quite time to 
inquire how far it might be desirable and proper to admit such lives to the 
inciBdculable benefits of life assurance — (benefits fiu: greater, in their unhappy 
case, than in any other). Of course, a person in radically bad health would 
not be fit for his duty, and his case would come under another category; 
and though, of course, organic disease might be latent when he obtained his 
appointment, or might supervene thereafter, this would probably not be a 
case of so frequent occurrence as to make it necessary to legislate particu- 
larly for it. I should have quite sufficient confidence in the board of 
directors of a Company of repute, to trust to their taking a fair and liberal 
view of any case that might come specially before them. 

Now it seems to me that no complicated arrangements for carrying out 
such a scheme as I have advocated are at all necessary. Let the directors 
of Assurance Companies merely agree to allow 2A a commission, to those in 
their service, a deduction firom their premiums of assurance of — say, 25 
per cent, (which would probably, upon an average, reduce the tabular 
premium of the several Companies to the net premium), as long as the life 
assured remains in their service, to revert to the usual commission of 5 per 
cent should he, firom any cause whatever, leave the service of the Company, 
and the thing is done. 

If the life assured retire from the Office from ill health, or, after length 
of service, upon a pension, it would of course be discretionary with the 
directors to continue to him the previous allowance, or to deal specially 
with the case according to the estimation in which his services were held, 
and in proportion probably to his pecuniary means. 

If such a boon as this were conceded, I think — 

1st, That the assurance of the lives of all the Company's servants, 
whether married or single, should be made compulsory, for sums pro- 
portionate to their respective salaries. 

2nd, That the power of deducting from the salaries the total amounts 
of the annual premiums, by equal quarterly instalments, less the com- 
mission agreed to be allowed, should be reserved to the directors. 

3rd, That no assignment or dealing with the policies should be allowed 
without the permission of the directors, to be specially obtained in each 
case: to prevent which, I would place a special indorsement upon every 
policy issued to the Company's servants. ^ 
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4th, That as, apon the institation of any plan of this nature, nianj 
of the more pmdent of the Company's employes would probably be alreadj 
assored, and some of them with other Offices than their own (and it would 
be more likely to be so in the case of prudent and intelligent men, who 
would in many cases have passed from an inferior position in one Office to 
a superior appointment in another), a similar allowance of 25 per cent., or 
whatever amount might be agreed upon, on the premiums actually payable, 
should be allowed under similar regulations, provided of course the Com- 
pany so making the allowance shpuld express themselves satisfied as to the 
respectability and solvency of the Company with whom the existing assu- 
rance had been effected. 

I do not pretend to have entered into all the details necessary to 
perfect a plan of this nature, in the first place because this is hardly the 
time for doing more than what the lawyers call ventilating the case; and, 
secondly, because the necessary precautions to be taken and steps to be 
adopted would necessarily occur to every habitual reader of your Magazine 
— ^a magazine, Sir, if I may be allowed to express an opinion, which has 
already done much to promote the theory of life assurance and its cognate 
subjects, and which I trust will now assist in the good cause of advocating 
the practice of life assurance, as applied to those engaged in daily assisting 
to carry its blessings into the families of thousands. 

You will see that there are many points that I have not touched upon; 
not because I have been unmindful of them, but because I am fearfhl of 
intruding too much upon your space — ^as for instance, whether similar allow- 
ances should not be made, as respects the insurance from fire, to those 
engaged m Fire as well as Life Companies. I have not proposed an 
allowance to the extent of 50 per cent., as agreed to be made by the 
National Provincial Bank of England. Of course, such Assurance Com- 
panies as were in a position to make such an allowance might do so; but 
I feel that many Assurance Companies are hardly in so prosperous a con- 
dition as the Bank in question, and that this accordingly could hardly be 
expected. 

A scheme of this kind should be made as universal as possible, for 
many reasons: one I will name, which is, that if the same plan be agreed 
to by all the respectable Companies, a person leaving one Company and 
entering into the service of another would still obtain an equal amount of 
allowance, and would know what he had to expect when he effected his 
assurance m the first instance. I feel sure that no boon that could be 
granted by the directors of Companies to those in their employ would be of 
more real advantage than the one proposed. It could be granted at a very 
small sacrifice of profits, and I should hope that the advocacy of your able 
pen would bring about its almost universal fulfilment. 
I have the honour to be, &c., 

wm. porter 

Alliance Life Office^ "ist August, 1854. 

Note. — The subject referred to in this communication is of such obvious 
interest and importance to the profession, and Mr. Porter's observations 
upon it are so much to the purpose, that, for the present at least, we feel it 
quite unnecessary to do more than submit his letter to our readers, not 
doubting that it will attract the notice and secure the consideration it so 
well 4|^rves. — Ed. A, M. 
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ON THE INTEREST IN ASSURANCES MADE BY ONE PERSON 

ON THE LIFE OF ANOTHER. 

To the Editor of the Assurance Magazine. 

Sir — I have jnst received the last Namber of the Magazine, which 
contains much interesting matter, and on which I have great pleasure in 
complimenting you. 

My reason for writing yon is because an article there, that is dated 
from the Eagle Office, does not meet my ideas of what is desirable, and I 
shoold be glad to learn that Mr. Bailey is not expressing the sentiments of 
" the Eoffle" m his letter. 

I believe that the Act 14 Geo. III., cap. 48, has been and is a valuable 
protection to life assurance, and has a material effect on the whole of that 
class of business against which the Act was intended to provide. It is, 
indeed, very rarely that any case occurs in which the Offices would ever 
think of pleading a want of interest as a reason for not paying, but the 
rarity of such cases arises from the wholesome influence of the Act; and, 
when necessary, an Office can fall back upon the want of interest with a 
facility and a confidence that it could not have, if it had to prove fraud or 
swindling. 

I thought it was a point which was universally admitted to be an 
advantage which we possessed, in this country, above the sister isle, that 
we had a comparative immunity from gambling insurances. The proof of 
this is the &ct that we have so very seldom occasion to agitate the question 
of interest, or to object, on any ground, to the right of the insurer to claim 
the contents of the policy. 

Mr. Bailey says, that the interest in assurances on the ''life of another" 
must be ^^ pecuniary/* and that no other will suffice; but the case he refers 
to as an example of an illegal insurance is strictly within the meaning of 
that term. A man who has a mother, sister, or other relative dependent 
upon his exertions, and for whom he is desirous of making some provision 
at }\is death, can have no difficulty in satisfying any Office of the validity of 
their interest, and a policy taken in their names upon his life would be quite 
unobjectionable. The real ground of objection that might be started in 
such a case, and which is the same with that of a wife insuring her husband, 
arises from a totally different cause — viz., the fear that the interest (ad- 
mitted to exist) may prove too great a temptation to parties who have the 
power of hastening the contmgency upon which the payment depends, or 
who may not exert themselves in warding off that contingency. 

The case of insuring a debtor's life may be a bad speculation, but it is 
quite a Mr mode of securing payment of a bad debt. I may not choose to 
lose a large amount of my capital, and may prefer a certain outlay each year 
which I can easily afford, and by which Ihe capital will at a future period 
be replaced. 

Again: in cases where policies are sold, the law, as it stands, is very 
useful; for the party purchasing is well aware that, if anything fraudulent 
or incorrect be mixed up with the policy^ the Office can, through the ques- 
tion of interest, stand upon strong grounds in refusing to pay either in 
whole or in part. It is only the invariable practice of the Offices to pay, 
because cases of an exceptionable character are hardly ever met with; and 
this, I believe, arises solely from the salutary influence of the law as it at 
present stands. 
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I confess mTself in total ignorance of the question of interest having 
ever diverted the attention of boards of directors from the more important 
points of health and habits; but I believe that the high mortality which has 
prevailed among Irish assurances has been in part attributable to the state 
of the law, and consequentlj to the ideas of the Irish people being very dif- 
ferent from ours on that subject. 

I trust the views of Mr. Bailey are not at all general, and not likely to 
have any influence upon the intentions of Mr. Wilson or the legislature, in 
the Bill about to be brought before Parliament. 

I am Sir, 

Your most obedient servant, 
Edinburgh, 1th July, 1864. VERUS. 
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London Afuhud Life and Guarantee Society. — Third Annual Meeting ^ 
held ^th Julyy 1853. — The report stated that the amount of business com- 
pleted since the commencement of the Society to the 30th June last has 
been as follows: — 





Policies 
issued. 


Sum assnzed. 


Annual Inoome. 


Total.: 

Of which there were issued 

in the year 1852 

During the first six months 

of the present year, 1853 . . 
Being at the rate of 


2,367 
553 

323 

646 


391,941 

92,010 

60,225 
120,450 


£. 8. d. 

12,546 8 2 

2,938 2 3 

1,940 6 
3,880 12 



for the entire year, and showing an increase at the rate of upwards of 32 
per cent, from the business of the present year over that of the year 1852. 
During the past year five deaths occurred, the claims on which amounted 
to £650, all which have been paid, except the last, for £150, which is not 
yet mature. The average age of the assured for the whole term of life is 
nearly 37^ years; average amount assured on each life, £268. 11«.; aver- 
age premium per cent., £3* Os, dd. The amount advanced on loan to the 
members, on approved security, during 1852, was £1,970; £3,208 has 
been lent during the past six months; and the total amount loaned since 
the commencement has been £10,189. 

Statement of Receipts and Disbursements^ from Zlst Decemher^ 1851, 
to ^Ist Decembery 1852. 

Reeeipis. £. s, d» 

To balance of last account . . . 879 7 3 

Assurance premium fund 7,880 8 

Premiums due, hut unpaid as per last account 99 12 4 

Immediate annuity premiums 739 2 2 

Interest on inyestments, India bonds, loans, ftc 274 19 5 

Sundries 107 

Carried forward £9,874 2 5 
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£. f . d. 

Brought forward 9,874 2 5 

Repayment on account of loans 1,621 7 6 

Deposit account, casli firom depositors 624 

Temporary capital 5,000 

Amount at credit of sundries 331 4 10 



£17,450 14 9 
Duibunements, 
Charges of management — £. 8, d, £, «. d. 

Office expenses 28 18 11 

Rent and insurance 180 13 6 

Salaries 729 3 6 

Adyertisementa 312 2 7 

Printing, stationery, and books . . . . 412 4 5 
Postage and carriage of parcels .... 170 9 4 

Directors' fees, 1851 546 

Auditors' fees, 1851 31 10 

Receipt stamps 5 12 

Petty and incidental 22 12 8 

2,439 6 11 

Agency charges- 
Salaries and travelling expenses of superintendents 

of agencies 721 8 10 

Commission 447 3 7 

Incidentals 147 15 5 

1,316 7 10 

Expenses — Establishing committees of reference in Yorkshire, Lancashire, 

and the midland counties, and to extend business .... 117 1 9 

.Medical flees and medical officers' salaries 457 4 3 

P(dicy stamps, not being charged to the assured 212 15 

Interest — 

On temporary capital, 25 Dec, 1851, to 9 Aug., 1852 £414 2 2 
Deposit accounts 16 11 10 

430 14 

Law charges — 

Salary of solicitors 100 

Sundries 23 8 1 

123 8 1 

Fees, Joint Stock Registration Office 18 9 8 

Office furniture (tin box) 2 11 4 

5,117 18 10 

Temporary capital fund paid off 5,000 

Claims 300 

PoUdes surrendered 3 14 

303 14 

Reassurance 98 3 9 

Annuities paid 500 

Costs in Pepper V. Chambers, and repayable by Mr. Chambers . . . 165 5 5 

Interest on temporary capital fimd, due 25th December, 1851 . . . 339 15 10 

Income tax, short paid, October, 1851 111 

Deposits returned 808 8 3 

Half credit premiums, and premiums due but unpaid on 31st Dec., 1852 . 1116 8 

Investments- 
India bonds £1,038 

Loans . . . • 1,970 

Cash lit bankers' 2,265 15 7 

In agents' hands 203 12 6 

Petty cash 7 6 

Policy stamps 15 17 6 

Bahmce . . 5,500 11 7 

£17,450 14 9 
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Bakmce-sheety 31«/ December ^ 1852* 

Anets, £. 8. d. 

To Rogers, Olding, & Co., balance in their hands . . 2,265 15 7 

Petty cash in hand 7 6 

Policy stamps in hand 15 17 6 

Loans, balance due from borrowing members . . . 3,426 16 10 

India bonds, valued at cost 2,080 15 

Office fomiture and fittings 546 9 

Agents, balance due from . • 203 12 6 

Sundry assured, for unpaid premiums, 1852 . . . 74 18 6 

Credit premiums 35 3 2 

T. Pepper, costs in Pepper V. Chambers . . . . 165 5 5 

Suspense account 4,862 10 1 

£13,684 9 7 

LtabiUHes, £, s, d. 

By temporary capital 5>000 

Deposit account, amount due to depositors . . . 42 1 6 

Unclaimed interest 1 14 

Interest on deposit account unpaid 19 5 

Income tax on shareholders* interest . . . . 33 6 1 

Amount at credit of sundries ...... 331 4 10 

Directors* fees for attendances, 1852 . . . . 636 6 

Balance 7,638 3 3 

£13,684 9 7 

The chairman then explained that the directors had turned their atten- 
tion with much anxiety to the expenditure of the Society, with a view to 
its curtailment, having at the same time a due regard to the safety of the 
assured and the efficiency of their operations. The first matter, and one 
which had long perplexed them, was the large amount of interest paid on 
the temporary capital fund. The amount of the capital was £50,000. 
Five thousand pounds only of that sum had been paid up, and on that the 
interest was 5 per cent on £250 per annum; on the remaining £45,000 
not called for, 1 per cent, was allowed, or £450 per annum, making a 
total of £700 per annum, or 14 per cent, cm the sum really advanced. 
With the advice and opinion of Mr. Neison, the directors had advanced, to 
pay off the paid-up capital, £5,000 at 5 per cent., with an engagement not 
to recall it until the reserved funds of the Society to meet claims amount to 
£20,000. The business has increased in the following proportions, viz. — 





No. of PoUdea 
iflsued. 


SuBiB Assured. 


Annual Income 
therefroin. 


In the first six months erf— 

1851 

1852 

1853 


284 
310 
323 


£. 

40,644 
48,360 
60,225 


£. 8. d. 

1,228 15 4 
1,513 19 
1,940 6 



A saving will be found under the following heads: — 

Interest temporary capital £450 

Salaries, ahout 300 

Printing and advertising 150 

Trayellmg agent, or agency superintendent . . . 450 

Directors^ fees, less thu year than last .... 200 

Carried forward £1,550 
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Brouglit forward j£l,550 

Altemtion in stamp duties, say 150 

1^700 
Deduct from this expected outlay in establishing committees of 
reference^ agendes, &c ^c, say 300 

Decrease of expenses, 1853, oyer 1851 and 1852, about £1,400 

During the twelve monthg which have elapsed since the last annnal meeting, 
there might have been expected at least ten deaths, and a loss therefrom of 
more than £2,600. But instead of ten, only five assurers have died during 
all the year, and the claims have only amounted to £650. There have been, 
since the commencement of the Society, proposals to assure £609,956; of 
these there have been declined, withdrawn, or not completed, with the 
exception of those still under consideration, £218,015. There have been 
2,357 policies issued, for £391,921, giving an annual income of £12,546. 
Affcer deducting lapsed policies, the present net income from life assurance 
premiums is about £10,000 per annum. 

A resolution was passed, to the efiect that ^' any director who shall at 
any time, at the request of the board, give his attendance upon the business 
of the Office, during any day other than the ordinaiy board day, shall 
receive the same fee as that fixed to be given for attendance at board meet- 
ings"; such fee to be received by the chairman for his extra attendance 
during the past six months. 

Metropolitan Life Assurance Society. — Report of Receipts and Payments 
for the Year ending 4:th April, 1854, with a Statement of the Assets 
of the Society on that day, 

£. s. d. 

Casb and policy stamps on hand on the 4th April, 1853 . . . 5,365 3 9 



Members* new assurances (effected since 5th April, 1853) . . . 5,990 6 11 

Miscellaneous new assurances . . same .... 214 10 11 
Members* renewal premiums, after allowing the abatement on the 

premiums of members of five years* standing 54,897 3 

R^ewal premiums on miscellaneous assurances 3,854 14 9 

Extra premiums 966 17 4 

Fines 112 8 1 

Discount on policy stamps 1 16 

Diyidend on New 3^ per Cent stock 650 

„ on 3 per cent. Consols 10 11 10 

„ on Annuities for terms of years 4,270 

„ on Bank stock 520 

Interest on City of London bonds 175 

„ on India bonds 251 10 

„ on Exchequer bills 92 7 

„ on loans 19,690 19 11 

Loans repaid 29,909 

Sale of £23,800 India bonds 23,910 12 

„ £10,000 New 3 J per Cent 10,250 

Repayment of £5,000 Exchequer bills 5,000 

Orei^receipt on mortgage, to be accounted for 132 

£166,264 15 1 

Paynumts, £. «. d. £. «. d. 

Ground rent and taxes 287 14 5 

Advertising 58 11 4 

Printing and stationery 157 8 10 

Gained forward . . . 503 14 7 

VOL. V. G 
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£. f. d, £. 8, d. 

Brought forward . . . 503 14 7 

Receipt stampa 24 8 7 

Policy stamps 45 9 

Postage 64 9 

Office salaries 1^73 1 6 

Fees to medical examiners 339 3 

„ directors 1,200 

M auditors 31 10 

Fire insurance 8 110 

Office expenses and messenger 136 2 8 

Fittings and repairs 13 15 

Law charges 203 16 4 

4,133 12 5 
Less — Rent received and income tax allowed . . 201 2 

3,932 12 3 

Chiims on members* assurances 30,398 

„ on non-members* assurances 100 

Purchase of policies surrendered 2,071 12 10 

Property and income tax 730 15 7 

On mortgage account 330 

Purchase of £109,000 Railway and other debentures . . . . 108,691 2 9 

Advanced on mortgage 9,500 

„ on policies effiscted with the Society 8,888 

Cash and policy stamps in hand on 4th April, 1854 .... 1,949 8 8 

£166,264 15 1 
The Assets of the Society on the Ath Aprils 1854. 

£2,000 annuities for terms of years ending 1859. 
2,270 do. do. do. 1860. 

£. 9. d, 

£4,270 20,653 11 7 

£15,000 New 3^ per Cent stock 14,618 15 

£6,500 Bank stock 13,978 2 6 

£5,000 City of London bonds 5,000 

Advanced on mortgage 286,655 

„ Railway and other debentures 215,774 9 

„ for purchase of life annuities 2,173 10 

„ on policies of the Society 46,828 7 

Invested in the purchase of reversionary interests . • . . . 10,328 2 

House in Princes Street 4,593 12 4 

Furniture and fixtures 363 14 6 

Cash and stamps 1,949 8 8 

Due on investments 8,600 18 7 

£631,517 11 2 

A General Statement of the Affairs of the Metropolitan Life Assurance 
Society, estimated on the 5 th April, 1854, to justify an ahaiement of 
50 per cent, and also an extra abatement of 1 per cent, for the Year 
ending 4th April, 1855, to members of five years* standing. 

The present value of £2,654,142 assured by policies effected on the £. «. d, 

livesof members to 5th January, 1854 1,201,946 2 

The present value of £99,515 assured on the lives of non-members . 60,400 16 

Reserve for value of assurances for short terms, contingent and extra 

risks 6,171 18 

Claims allowed but not yet paid 10,450 

£1,278,968 16 

The present value of £88,376. 139. 9<i., being the whole amount of 
annual premiums on policies of members effected on or before 
5thof January, 1854 . . . £1,154,062 
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£, 8. d. 
Brought forwaid . . . 1,154,062 

50 per cent, abatement thereof ^577,031 
Deduct — 
The proportion of this abate- 
ment to be paid in full on 
policies of less than 5 years* 
standing . . . 28,367 4 9 

'■ 548,663 15 3 £. t. d. 

605,398 4 9 

The present value of jC3,588. 6s. 4(2., being the annual premium on 

policies of non-members 41,247 8 10 

House and furniture in Princes Street 4,957 6 10 

Due on inyestments 8,600 18 7 

Gash and stamps in hand 1,949 8 8 

662,153 7 8 
Balance 616,815 8 4 

£1,278,968 16 
J%$ income of the Society is ae/oUotos: — 
From £4,270 tenninable annuities, after allowing the £. s, d, £, $, d. 
annual sum required to replace the capital . 840 2 8 
„ £15,000 3i per Cent, stock . . . . 455 1 8 

„ £6,500 Bank stock 520 

„ £5,000 City of London bonds . . . 169 18 
„ £215,774. 9«. invested in Railway and other de- 
bentures 8,861 9 9 

^ £286,655 invested on mortgage . . . 12,725 1 5 
„ Life annoitiespurchased forthe sum of £2,173. lOf., 
' after deducting the premium for assuring the 
return of the principal . . . . 96 7 11 

„ £46,828 7«. 0(2. advanced on policies e£fected 

with this Society . . . . 2,262 9 2 

Invested in the purchase of reversions £10,-328. 2«. 0(2. 516 8 

^6,446 18 7 

One yearns interest on the above balance of £616,815. 8s. 4(2., at 4 per 

cent 24,672 12 4 

1,774 6 3 
One per cent additional abatement on £63,943. 19s. 3(2. premiums on 

members* assurances of five years* stancling for the current year . 639 8 10 



Surplus income . . . . £1,134 17 5 

Metropolitan Life Assurance Society, — Nineteenth Annual Meeting^ 
held 10th of May y 1854, — The summarj of the experience of the Society, 
to the 5th of April last, is as follows : — 

The number of policies issued has been 3,677, of which 747 have 
ceased, leaving 2,930 existing policies, the annual premiums receivable on 
which amount to £94,000. 16«. Id, The premiums received on the 
above 747 policies are as follows : — 

£. ». (2. 
On 261 policies, constituting the claims after mentioned, amount to 82,090 15 
On 154 „ purchased (deducting the purchase money) . 15,272 19 11 

On 332 „ lapsed and forfeited, and risk expired . . 22,25 4 3 

747 . ' £119,614 19 2 

The aggregalg of the claims on the Society by death is £275,270. 
Ihs, 6d,, and of that sum £30,948 has arisen during the past year. The 
total amount of abatement of premiums made to its members has been 
£223,012. Bs, 6d, The accumulated capital to the 5th April last was 
£631,517. Us, 2d. 

G 2 
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Minerva Life Aisuranct Compant/, — Sixteenth Annual General 
Meeting of Proprietors, 2Srd June, 1853.-^The report states that daring 
the year 1852 the new policies issued were 324, assuring the sum of 
£l82j957. 189., and the new preminms received thereon amounted to 
£7,462. 16«. ll£^., or adding the second half year's premiums on policies 
effected by the half yearly scale, representing in new premiums the sum of 
£8,148. 13«. Bd. This is the largest amount of business hitherto transacted 
in any one year. Twenty deaths were aooounced during the year, the 
lose being £12,450, assured by 24 policies; 33*62 deaths might have been 
expected amongst the 1,634 lives at risk during the year, so the actual 
mortality still continues favourable. The whole number of policies discon- 
tinued during the year, from non-payment of premiums, effluxion of time, 
surrender, death, and cancellation, was 114, assuring £75,095. 12^. 6d,; 
leaving existing on 31st December last 1,793 policies, assuring £1,207,705. 
lis, Sd., on 1,546 lives. The average on each policy was £673. lis, 4c?,; 
the average on each life was £781. 3s, Id, 

£. 8, d. 

The income of the life assarance fimd was . . 52,386 12 1 
Of the proprietors* fond 1,432 IS 4 

Total £53,819 5 5 

£, s, d. 
The aecmmilatcd amooat of the life fund wai . 214,972 14 8 
Proprietors' ditto , > 83,994 1 11 

Total j£248,968 16 7 

The expenses of management for the year were only £3,753. 16*. lie?., 
being less than 7 per cent, of the gross income. A dividend was declared 
on the paid-up capital for the past year at the rate of 5 per cent,, clear of 
income tax, payable on the 5th July next. This dividend is paid entirely 
out of the interest and accumulations of the proprietors' fund. 

National Life Assurance Society, — Report, of the Receipts and Pay- 
ments/or the year ending 31st December, 1852. 

£, 8, d. 

Balance in hand 1st January, 1852 . ' 2,088 17 5 

Siole of £11,600 Long Annuities 79,750 

Ditto £3,700 Annuities for terms of years 24,512 10 

Ditto £27,900 New 3i per Gents. 28,314 2 6 

Ditto £10,000 Consols . 10,000 

Premiums on assurances renewed .... £32,340 3 4 

Ditto new business 1,947 2 2 

Extra premiums, and fines for revival of policies . . 484 17 9 
Additional premium paid on Policy 1,395 . . . 1 17 5 

^ 34,774 8 

Iqterest on mortgages and dividends on stock . . £8,312 11 
Profit on temporary investment in 3^ per Cemtti . , 377 12 6 

8,690 3 6 

Portion of dividend on annuities replaced to capital .... 6,709 010 

Loans on policies repaid . « 2,095 

Received for policy stamps . . ' . , . . .% . 129 10 

Commission on reinsurances 6 9 7 

Remitted from Trinidad, in excetf 18 

Ditto Manchester, ditto 054 

£197,070 12 10 
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Purchase of £16,900 New 3i per Cents. . 

Ditto £104,132. 6a. 9d, Consols 
. Ditto £5,000 Canada GoTemment 1)onds . 
Advanced on mortgage 

Ditto policies of the Society . . . . 

Ditto policies, with collateral secoritT' 
In discharge of clahns on policies: — 

Arrears, 1851, £4,600; casualties, 1852, £7,500 

Purchase of policies 

Agencies 

Fees to directors, anditora, and medical officers . 

Office salaries 

Annuity to late secretary (two quarters) 

Purchase of furniture 

Postages, printing, tMlvertising, atottOMry, Ac • 
Law charges ......... 

Amount idlowed the assured in reduction of premiums 

Bates and taxes 

Income and property tax 

Adyaneed for policy stamps . . . . , 

Reinsurance . 

Portion of premiums returned, Policy 857 . 

Balance in hand, 31st t)ecember, 1852 

Interest due but not yet paid . . . . . 



£. 8. 

15,979 10 

104,262 10 

5,787 10 

94,000 

2,818 18 

2,850 
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4 




£3,650 16 
424 10 



12,100 

1,190 13 

221 19 

941 10 

1,136 5 

150 

40 

421 12 6 

34 14 

9,983 19 6 

152 16 11 

490 13 

254 

169 6 8 

9 6 10 



4,075 7 2 



£197^70 12 10 

Statement of Property hehnging to the Society^ and Income arising thereon, 

Propttrty* 

£. 9. 

56,100 

M,132 6 

5,000 

128,048 18 



New 3^ per Cent Stock .... 

Consols 

6 per cent. Canada Govemment Bonds 
Loans on mortgage and on policies 

Annual dividends and interest on mortgages 
Cash at bankers* and petty cash « 

Policy stamps on hand .... 
Freehold premises in King William Street . 
Amovnt of annual premiums 



d. 


£. •. rf. 





1,823 5 


9 


2^23 19 5 





300 


4 


4,848 17 11 



3,650 16 5 

241 7 6 

7>600 



9,796 2 4 



34,264 17 11 



£44,061 3 

A General Statement of the Affairs of the NatiotuU Life Assurance 
Society y estimated on the ^Ist December^ 1852, as i^ to 26th March, 
1853. 



Present value of £994,214 assured on the lives of members 
Present Value of non-toembers' policies 
Claims admitted but not yet paid .... 
Reserve for additional ckums to 25th March, 1 853 
Reserve hi ialaries, ibes, and outstanding accounts to ditto 



£. 8. d. 

514,823 14 7 

5,137 8 10 

8,250 

15,000 
1,292 2 1 



Capital :— 

Kew 3} per Cents., £56,100 

Consols, £94,132. 69. 9d, . 

6 per cent. Canada bonds, £5,000 

Loans on mortgage and policies . 

Premises in King William Street 

Policy stamps on hand 

Balance at bankers, and petty cash 



£. s. 

54,978 

89,425 14 

5,000 

128,048 18 

7,200 

241 7 

3,650 16 



£544,503 5 6 
d. £. 8. d. 

5 

4 

6 
5 
— 288,544 16 8 
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£. i. d. 

Brought forward 288,544 16 a 

Varioufl Bums payable to the Society before 25th March, 1853 . . 3,360 
Present ^alue of £5,988. 16«. 9(i., annual premiomB which members not 

yet entitled to reduction will pay in ftill 14,965 7 11 

Present value of £31,955. I89. id,, total amount of 

annual premiums on members^ assurances • £398,244 10 
Less value of amount to be paid in full, as above . 14,965 7 11 

Present value of amount subject to reduction . £383,279 2 1 
38 per cent reduction thereon .... 145,646 1 2 

237,633 11 

£544,503 5 6 

PaUadium Life Aasurcmce Society. — Capital and Assurance Account, 
185a 

Dr. £.8. d. 

Paid-up capital, with additions, making the capitalized value 

ofeach8haTe£2. 48. 2(i 66,285 10 5 

Reserved fund . . . . . . . . . 7,669 4 11 

Revision for outstanding risk on assurances, subject to perio- 
dical revaluation 260,288 8 4 

Dividends due 1,095 17 4 

£335,239 1 

O. £. 8. d. 

M(»rtgage investments , 244,905 15 2 

Government securities 34,543 10 

Reversions and annuity investments 16,045 10 3 

Advances on policies and bonds 14,599 

Bank stock, Palladium stock, and India transfer loan . . 13,455 13 10 

- Estimated value of house and fixtures ..... 4,601 5 

Amount at debit of agents 3,449 13 8 

Policy stamps in hand 5 10 

Cash at London and Westminster Bank .... 3,633 3 1 

£335,239 1 
Transactions of the year. 

Receipts. £. s. d* 

Jan. 1. Balance of assets firom previous year . . . 312,161 9 

Dec. 31. Premiums on new policies . . . . . 5,046 17 2 

Ditto on renewals 34,403 11 7 

Commissions on reassurances . . . . 117 19 4 

Interest 16,160 5 

Proceeds of reassurances cancelled . . . 1,528 10 8 
Profit on sale of Three per Cent Reduced Bank 

Stock 132 6 4 

Transfer fines 5 15 

£369,556 9 6 

£. 8. d. 

Amount assured 3l8t December 1,187,835 13 11 

Ditto, previous year 1,132,171 5 2 

Increase in year £55,664 8 9 

PoA/menia. £. 8. d. 

Claims paid in the course of the year 21,962 14 10 

Returns on surrender of policies « 885 14 2 

Premiums on reassurances 3,164 16 9 

Charges, including agencies and medical reports . . . 3,882 4 11 

Commission 1,459 10 10 

Proprietors' dividends 2,962 7 

Balance (assets) invested in Government stock, mortgages, 

and other securities 335,239 1 

£369,556 9 6 
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Balance ofassets at close of year 385,239 1 

Ditto, previoas year 312,161 9 

Increase in year £23,077 12 

Capital and Assurance Accounty December 31, 1851. 

Dr. £. 8. d. 

Paid-up capital and additions . . ' . . . . 66,288 5 

Reserved fund 7,569 4 11' 

Provision for outstanding risk on assurances . . . 274,501 7 10 

Dividends due 1,263 17 4 

£349,622 10 6 

Or, £. 8, d. 

Mortgage investments 239,215 10 2 

Government securities 33,029 11 1 

Reversions and annuity investments 14,821 17 4 

Advances on policies and bonds 26,232 4 1 

Palladium stock, and India transfer loan . . . . 13,455 13 10 

Estimated value of house and fixtures . . . . < 4,601 5 

Amount at debit of agents 3,558 14 7 

Policy stamps in band 26 

Cash at London and Westminster Bank .... 14,683 14 5 

£349,622 10 6 

Transactions of the year. 

• Receipts. £. 8. d. 

Jan. 1. Balance of assets from previous year . . « 335,239 1 

Dec. 31. Premiums 39,936 14 10 

Commission on reassurances . . . . 186 11 

Interest 15,652 12 9 

Transfer fines 2 10 

£391,016 19 6 

Paytnents, £. 8. d. 

Dec. 31. Claims paid in the course of the year . . • 27,595 3 2 

Returns on surrender of policies .... 2,563 11 

Premiums on reassurances 2,965 10 

Charges, including agencies and medical reports . 4,031 18 3 

Commission 1,409 9 10 

Proprietors' dividends 2,&29 16 

Balance (assets) invested in Government stock, 

mortgages, and other securities, as above . . 349,622 10 6 

£391,016 19 6 

Kmnber of new policies issued in the year, 165. Amount assured, £139,637. 

New premiums, £4,062. 2d. Id. 

£. s. d. 

Amount assured Slst December, 1851 . . . 1,230,141 7 

Ditto ditto 1850 . . . 1,187,835 13 11 

Increase at the close of 1851 .... £42,305 6 8 

£. 8. d. 

Balance of assets, 1851 349,622 10 6 

Ditto, 1850 335,239 1 

Increase in 1851 £14,383 9 6 

Palladium Life Assurance Society. — Report of the Directors to 
ihe Twenty-eighth Annual Meeting of Proprietors and PolicyholderSy 
12th May, 1853. — The close of the fourth septennial period having ar- 
riyed, the directors laid before this meeting a report not only of the ordi* 
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nary annual boamess of the Society, but of the result of their proceecBngs 
during the last seven years, and presented the following oompariaon of the 
septennial period that has just expired, with the three which preceded it: — 





issi. 


^ 


1845. 


18M. 


Incrbabb. 


18S8. 


IMS. 


1858. 


Number of policies in] 
force on the 31st [ 
December ) 

Sum assured 

Assets, exclusire of no- 1 
cruing interest ... J 

Reserve ^ 

Proprietors' fund 

Provision for policies, 
exclusive of claims 
ascertained 

Divisible Surplus 

viz., to Reserve 

„ Proprietors . . 
„ Policyholders 


879 

£470,502 

109,003 

1,341 
66,062 

46,741 

13,412 
1,341 
2,414 
9,656 


674 

£712,169 

185,634 

4,261 
60,168 

116,525 

24,365 
2,436 
4,385 

17,543 


798 

£768,609 

272,159 

7,569 
66,185 

190,265 

33,073 
3,307 
5,953 

23,812 


1,378 

£1,280,098 

373,625 

12,377 
74,951 

277,556 

48,085 
4,808 
8,655 

34,621 


295 

£241,667 

76,631 

2,920 
4,106 

69,784 

10,953 
1,095 
1,971 
7,887 


124 

£56,440 

86,525 

3,308 
6,017 

73,740 

8,708 

871 

1,568 

6,269 


580 

£511,489 

101,466 

4,808 
8,766 

87,291 

15,012 
1,501 
2,702 

10,809 



The result of the recent operations of the Society is, that the directors 
are able to declare a divisible surplus of £48,085. 4«. Qd, The surplus 
will appear the more considerable, when it is stated that it is the result of 
calculations, not made as heretofore according to the Noftfaampton Tables, 
which would give a larger amount by nearly £8,000, but by the Experience 
Tables, which the directors, after careful and mature consideration, saw 
reason to adopt, with a reservation of £6,000 a year for ftitnre bonus and 
expenses. When it is further considered that in these calculations the 
interest of money has been taken at the very low rate of 8 per cent., instead 
of 4 per cent, which many persons would not deem excessive, the proprie- 
tors and policyholders will feel that, though th6 bonus far exceeds that of 
any previous septennial period, the provision against outstanding risk is 
considerably greater. 

The deed provides that one tenth of the surplus shall be set aside to 
form a protecting fund. This leaves £43,276. 14«. for the proprietors 
and policyholders; and of this sum one fifth, or £8,655. 6^. lOd,, is al- 
lotted to the former, and four fifths, or £34,621. 7s, 2d., to the latter. The 
proportion allotted to the proprietors is ordered by the deed to be added to 
the capital stock of the Society, or the so-called proprietors' fund, which is 
now increased from its original amount of £59,956 to £74,951, or up- 
wards of 25 per cent. Each proprietor is accordingly held by the deed to 
have subscribed, beyond his first deposit of £2, the additional sum of 10^. 
per share ; and the Office valne of the shares is thus raised to £2. 10«., 
being an increase of 25 per cent, on the original subscription. Under 
these circumstances the directors feel justified in declaring a dividend, free 
from income tax, at the rate of 2«. M, per share, being an increase of 25 
per cent, upon the dividend paid during the last twenty^one years, and 50 
per cent on that paid in the first septennial period. As tMs dividend is 
paid out of interest receivable on the funds set apart for the proteotion of 
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the proprietors, in coDtradistinction from those appropriated to meet claims 
on policies, no loss is thereby entailed on the assurance fund. 

Capital and Assurance Account^ December 81, 1852. 

Dr. £. 8, d. 

Paid-up capital an^ additions 74,951 7 3 

Reserve fund . . . 12,377 15 6 

Provision for outstanding risk en aasanuices . . . 283,451 7 

Dividends due 2,845 15 4 



£873,625 18 7 

£, s. d. 

. 245,595 8 3 

31,637 13 4 

15,793 11 



Or. 

Mortgage investments 

Oov^nment securities 

Annuity investments ,«..•• 

Advances on policies and bonds 38,179 3 4 

India transfer loan, and Palladium stock «... 13,455 13 10 

Estimated value of house and fixtures 4,530 

AmouBtat debit of figents 1,782 1 5 

Premiums otherwise outstanding ..... 1,987 5 9 
Cash at London and Westminster Bank, on deposit, and in 
cunrent AOGount 20,665 1 5 



Transactions of the year. 

Jan. 1. Baliince of assets from previous year 

Dec. 31. Premiums 

Commission on reassuianeea 

Interest 

Transfer fines .... 
Profit on valuation of assets 
Proceeds of reassurance cancelled 



DeQ. 31. Claims pidd in the oourae of the year . 
Returns on surrender of policies . 
Premiums on reassurances .... 
Charges, including agencies and medical reports 
Commission ...... 

Proprietors^ dividends 

Balance (assets) invested as above 



£373,625 18 7 



£. 8. d. 

349,622 10 6 

42,997 14 11 

184 7 5 

14,932 2 9 

8 

1,154 8 7 

14 16 



£408,914 2 
£. 8. d. 
. 20,399 14 11 



1,756 14 
3,399 13 
5,221 1 
1,596 1 
2,914 16 
378,625 18 



2 



£408,914 

Number of new policies issued in the year, 167. Amount assured, £] 30,528. 16r. 6d. 
New premiums, £4,995. 13$. ^d. 



Amount assured 31st December, 1852 
Ditto ditto 1851 

Increase at the close of 1852, exclusive of bonus to 
be added afker valuation .... 



Balance of assets, 1852 
Ditto 1851 

Increase in 1852 



£. 8. d. 

1,280,198 19 7 

1,230,141 r 

£50,057 19 

£. 8. d. 

373,625 18 7 
349,622 10 1 6 

£24,003 8 1 
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PROCEEDINGS OF THE INSTITUTE. 

Fifth Ordinary Meetingy Session 1853-54. — Monday, 27th March, 1854. 

JoBur FiNLAisoN, Esq., President, in the Chair. 

The minntes of the last ordinary meeting were read and confirmed. 

The Secretary announced several donations to the library. 

Mr. David Chisholm, upon the recommendation of the Council, wks elected 
a Fellow under the provisions of Rule 6 of the Constitution and Laws. 

Mr. G. T. Oldfield, duly nominated at the last ordinary meeting, was elected 
an Associate of the Institute. 

Mr. S. Brown read a paper " On a method of classifying life policies, so as 
to afford a ready means of forming a table of mortality from the experience of 
the Office." 

Sixth Ordinary Meeting, Session 1853-64 — Monday, 24<A April, 1854. 

John Finlaisok, Esq., President, in the Chair. 

The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced several donations to the library. 
A paper by Mr. Holmes Ivory was read, '' On the value of deferred and 
reversionary annuities, payable half yearly and quarterly." 



Seventh Ordinary Meeting, Session 1853-54. — Monday, 29th May, 1854. 

Chables Jellicob, Esq., Yice President, in the Chair. 

The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced various donations to the library. 



Eighth Ordinary Meeting, Session 1853-54. — Monday, 26th June, 1854. 

John Finlaison, Esq., President, in the Chair. 

The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced several donations to the library. 
Mr. J. J. P. Anderson, duly nominated at the last ordinary meeting, was 
elected an Associate of the Institute. 
The following papers were read : — 

*^ On the demonstration of formulae connected with interest and an- 
nuities." By Professor De Morgan. 
" Observations upon the sickness and mortality experienced in Friendly 
Societies." Bj Mr. Tompkins. 



Anniuil General Meeting, — Saturday, 1st July, 1854. 

John Finlaison, Esq., President, in the Chair. 

The circular convening the meeting was read. 
The minutes of the last ordinary meeting were read and confirmed. 
The following Report of the Council on the progress of the Institute during 
the piist year was read, viz. : — 

"REPORT OF THE COUNCIL. 

"^Tie events of the session just concluded are perhaps of less general 
interest than those which have occurred in preceding ones ; it is, nevertheless, 
desira1)le to give a brief record of them. 
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" The financial account for the year ending 30th April last exhibits an 
income of £421. U., and an outlay of ^£41 9. Zs, Id, Dnnng the last five years 
the average of the former has been £A\1, 17s., and of the latter £436. 17s. 6(L 
For the satisfaction of the members, the details of the account will be printed 
with the Report of the proceedings. 

** In the course of the session 22 members have been elected ; and 42 have 
ceased to be members, from deaths and other causes. The number now on the 
books is 246. 

''The Institute will no doubt haye witnessed with gratification the addition 
of M. Adolphe Quetelet's name to those on the honorary list, and also the 
election of M. Louis Pou^et and Dr. Josiah Curtis as Corresponding Members — 
the former gentleman being editor of the French Journal ass Assurances. 

^ The donations to the library continue to be on the usual liberal scale. 
The contribution by Professor De Morgan of the manuscripts of the late 
Francis Baily's works is one which calls for particular acknowledgment. 

" The following pa^rs have been read during the session, viz : — 

1. * On some points connected with the education oi an actuary.' By 

H. W. Porter, Esq. 

2. * On the rates of mortality prevailing among the male and female 

lives assured in the Eagle Insurance Company during the 44 years 
ending 3l8t December, 1851.' By Charles Jellicoe, Esq. 

3. ' On decimal numeration and decimal coinage.* By W. T. Thomson, 

Esq. 

4. ' On a simple plan of classifying the policies of a Life Assurance Com- 

pany, so as to possess at any time the means of forming a table of 
the mortality experienced in the Office.' By Samuel Brown, Esq. 

5. ' On a method of approximating to the value of deferred and rever- 

sionary annuities, payable haEf yearly and quarterly.' By Holmes 
Ivory, Esq. 

6. * On the demonstration of formulsB connected with interest and annui- 

ties.' By Professor De Morgan. 

7. * Observations upon the sickness and mortality experienced in Friendly 

Societies.' By Henry Tompkins, Esq. 

''All of these will be found in the Journal of the Institute, and notices of 
them also in the Athenaum and other periodicals. The paper on decimid 
coinage gave rise to an important discussion, which resulted in the presenta^ 
tion of a petition to Parliament supporting the plan recommended by the 
Select Committee of the House of Commons which sat last year on the subject. 
"The intentions of the €K)vemment with reference to the legislation on 
Assurance Associations and Friendly Societies are still but imperfectly known. 
The Council, however, will not fail to watch the proceedings of the legislature 
on these points with all the care and scrutiny which their importance demands. 

" The Council have for a long time been engaged in classifying the data 
obtained from the Companies contributing their 'extra risk experience'; and 
3{r. Cheshire, the Assistant Secretary, has devoted much time and attention to 
the deduction of the preliminary results. It is, however, matter of repet to 
the Council that they cannot hold out the expectation of any very satirfactory 
termination to their labours, on account of the insufficiency of the numbers 
involved in the inquiry. Without blending risks of a wholly incongruous nature, 
it has been found impracticable to class them into less than six divisions. Of 
these the largest is that of 'North America'; and the members will at once 
understand the unsuccessful character of the investigation, when they are 
informed that in this class the number of deaths at all ages is only 147. Some 
usefiil deductions may nevertheless be made, which the Council trust will 
appear very shortly in the Journal of the Institute; meanwhile no effi)rts will 
be ^ared to procure such additional data as will render what is already 
obtained available for useful purposes. 

" At the suggestion of the Scottish members of the Institute, the Council 
have resolved to recommend an alteration in the mode of voting, the exact 
nature of which has been detailed in the circular cal|^g the meeting. 
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^The Council will detun the members no farther than to asgnre them of 
their anxious desire to promote the saooessful progress of the Institute, and to 
maintain its permanent wel&re." 
Resolved unanimously — 

" That the Report be adopted and entered on the minutes. 

"That it also oe printed and circulated among the members." 

An abstract of the receipts and payments for the financial year ended the 
30th April last was read. 
Resolved unanimously — 

"That the financial statement be adopted and entered on the minutes"; 
also, 

"That it be printed with the Report of the Council. 

"That the following words be added to Clause 13 of the Constitution and 
Laws: — *Any contributing member residing more than 20 miles from London, 
shaU have the right to vote by proxy on elections, or any other question before 
the Institute of which notice shall have been given by the Council, such proxy 
to be held by a member qualified to vote, and no member to hold more than five 
proxies. The proxies to be in a form to be determined by the Council ; and to 
be addressed to the Honorary SecretarieSy and delivered at the rooms of the 
Institute three clear days before the day of meeting,^ " 

The election of Fresident, Council, and Officers for the year ensuing was 
proceeded with. 

Mr. Porter and Mr. Norton were appointed scrutineers. 
Resolved unanimously — 

" That the thanks of the meeting be giv^ to the President, Council, and 
Of&cers, for their service^ during the past year. 

" That the thanks of the meeting be given to the Auditors." 

The result of the ballot was then declared, by which it appeared that the 
List of President, Council, and Officers elected was as follows : — 

President. — John Finlaison, Esq. (late Government Actuary.) 

Vice Presidents, 
Edwin James Fairen, Esq. I Chaxles Jellicoe, Esq. 

Holmes Ivoiy, Esq. | Robert Tucker, Esq. 

Treasurer. — John Laurence, Esq. 

Council. 



^James Borthwick, Esq. 

Samuel Brown, Esq. 

Charles James Bunyon, Esq., M.A. 
♦Robert Christie, Esq. 
♦Henry David Dickie, Esq. 

Percy Matthew Dove, Esq. 

Edwin James Farren, Esq. 

John Finlaison^ Esq. 
♦Gilbert Laurie Finlay, Esq. 

Frederick Hendriks, Esq. 

William Barwick Hodge, Esq. 



Holmes Ivory, J 

Chaxles Jellicoe, ] 

John Laurence, EsqT 

William Lewis, Esq. 

Donald Lindsay, Esq. 
♦Jeremiah Lodge, Esq., B.A. 

George Henry rinckard, Esq. 

John Reddish, Esq. 
♦W. Thos. Thomson, Esq., F.R.S.E. 

Robert Tucker, Esq. 

John HiU Williams, Esq. 



Honorary Secretaries. — ^Samuel Brown, Esq. ; John Hill Williams, Esq. 

Resolved unanimously — 

" That the thanks of the meeting be given to the scrutineers. 

" That Mr. Curtis, Mr. Day, and Mr. Scoones, be elected Auditors for the 
year ensuing." 

A vote of thanks was then passed to the President for his conduct in the 
chair, and the meeting separated. 

Hho&b markecl thus * axe new Membeig of the Conncil. 
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On some Questions of Combination. By Professor De Morgan. 

Questions of combination are so connected with an actuary's , 
business^ that no apology is necessary for offering solutions to the 
notice of the readers of this Journal. 

When two systems^ A and B^ of combinations, each having its 
own individual cases, are so related that each case of A admits of 
being converted into a case of B, and into one only, by a rule 
which will not convert any other case of A into'that same case of B, 
it may Ise said that the system A is convertibly within B. It is 
obvious that if A be convertibly within B, and B convertibly within 
A, the numbers of cases in the systems A and B are equal. 

Let any system of combinations in each case of which m things 
are selected out of n be denoted by (m, w), which is rather a gram- 
matical than an algebraical abbreviation. The n things combined 
may be the » numbers 1, 2, 3, . . . n. When (m, n) consists of 
simple combinations without repetition, let their number be de- 
noted by Wirt, which therefore represents n(n— 1) . . . (n— m+1) 
divided by 1 . 2 . 3 . . . ?». The obvious theorem m„= (n— m)^ is 
often used. In writing cases of combination, independent of per- 
mutation, a prescribed order is desirable, which may be the nume- 
rical, the alphabetical, or any other. 

Any combination of m numbers has wi— 1 intervals, and each 
interval marks either a break or a sequence. Thus in 4 7 8 9 15 16 
we see a break of two, two sequences, a break of five, and a 
sequence. 

VOL. v. H 



. 2 6 16 21 25 


4 8 12 20 24 


21 25 29 33 37 


. 1 8 16 25 33 
. p 3 6 9 12 


7 11 15 19 23 
3 6 9 12 


18 23 27 31 37 
3 6 9 12 
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Any arrangement or disposition may be converted into any 
other by a succession of interchanges of contiguous components. 
Thus ABCD can be converted into CDBA by successively becoming 
BACD, BCAD, BCD A, CBDA, CDBA; each change being only 
interchange of neighbouring letters. 

Required {m, n), so that in each combination there shall be a 
break of p or more in every interval. Take (5, 25) and /? = 3 to 
reason on. Add /?(?»— 1), or 12, to n, or 25, and let A be the 
system 1, 2, 3 . . . 25, and let B be the system .1, 2, 3 . . . 37. 
Then (5, 25) simply, and (5, 37) with breaks of p or more in all 
the intervals, are each convertibly within the otker. Thus — 

Case of A ..23101213 45 61112 2122232425 
Add .... 3 6 9 12 3 6 9 12 3 6 9 12 

Case of B 

Case of B 
Subtract 

Case of A .. 1 5 10 16 21 7 8 9 10 11 18 20 21 22 25 

By turning the A case abcde into fl(6-f 3)(c4-6)(rf+9)(e-f-12), 
we get a B case, obtainable by this rule in no other way ; and, vice 
versd, by turning the B case abcde into a{b — 3) (c — 6) (rf— 9) (c — 12) . 
Hence, number in (ni, n) with breaks otp or more=mn-(m-i)p» 

The number in (m, n) without any sequences (/?=1) is iw«_^+,. 
Thus (3,6), without sequences, gives 34 or 4 cases: they are, 
135, 136, 146, 246. 

The system (m, n) with breaks in specified intervals, is of the 
same number of cases, whatever the specified intervals may be. 
Take eight with breaks in the third, fifth, and sixth intervals, of 
which a case is 1 2 3 | 7 8 | 10 | 12 13. There is but one way 
of removing a break into a contig^ious interval. Thus the first 
break can only be thrown forward by conversion of the case into 
1 2 3 4 I 8 I 10 I 12 13, and backward only by conversion into 
1 2 I 6 7 8 I 10 I 12 13. Hence two systems (w, n) with k breaks 
in intervals which have only one difference, %nd that difference 
affecting two contiguous intervals, are of the same number of ckses. 
Hence, as before shown, the same is true if the k breaks be in any 
two sets of assigned intervals. 

Required the number in (m, n) with k breaks of p or more in 
certain assigned intervals, and no other breaks. Let the first k 
intervals be taken. Then we have k + 1 numbers without a 
sequence, followed by m— A:— 1 numbers with nothing but se- 
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quences, the (A;-|-l)th and (k + 2)th being also in sequence. The 
(A:+l)th number cannot be higher than n— (m— * — 1) ; and, the 
(ifc+l)th being known, all the rest are determined. Hence we 
have merely to determine (A: + l, n— (w — A: — 1)) with nothing but 
breaks oi p or more. This, as shown, is {k-\-\)n-{m-k-i)"kpy or 
{A4-l)n-«»-(p-i)t+i. Thus (5, 15), with the first three intervals 
breaks of three or more (m=5, n=l5, *=3, j9=3), gives 45 or 5 
eases. These cases are 1 5 9 13 14, 1 5 9 14 15, 1 5 10 14 15, 
16101415, 26101415. 

Required the number in (m, n) with k breaks of p or more in 
any intervals, and no other breaks. The number of ways of select- 
ing k out of the intervals is A;«_i, the number belonging to the 
question for each such selection is as above ; whence the answer is 

^m-l X \k-{-\)n^m-{p—l)k+\' 

If we make no limitation as to the character of the breaks, then 
/i=l, and the number in (i», ») with breaks in k assigned intervals 
is (*4-l)«-m+i; while the number of cases with k breaks in any 
intervals is k^^i x (* + l)„_^i. 

• This last case may be simply verified. Since the cases for all 
values of k give the whole number of combinations, we have 
«»»=0„-l.l„_«^.l^-l«^_,.2„_^+l-f2„,.l.3„-,„^.l4-. • • The second 
side is the coefficient of x~^ in the product of Om-i -f l«i-i . a?4- • • • 
and 0„_^i + l„_„H-i . a?" ^ + . . . These factors are (1 -f ar)"*- ^ and 
(l-fa:-i)»-'»+i, and their product is (l + a:)»:a:"-'«+^ The coeffi- 
cient of x-^ in this is that of 3^-^ in (1+a:)"; which is (n— m)„, 
or m^, the first side. 

I shall now consider the solution of another class of problems, 
ifot, as will appear, essentially different from the first class. The 
system (m, »), when any attainable amount of repetition is allowed, 
has a number of cases which is obtained by altering the negative 
signs of Wirt into positive ones. Thus (4, n), allowing repetition, 
contains w(n-f-l)(yi-f-2)(?i-f 3) : 1 . 2 . 3 . 4 cases. That is, (wi, n) 
with repetition has m,n+„_i cases. The following is, I think, as 
easy a direct proof as this problem can admit of : — 

Let the case be (12, 20) with repetition, of which I am to show 
that the system is convertibly within (12, 31) without repetition, 
and the converse. 

Let system A be formed out of 20 letters, a, 6, c, fee, with 
parcels of each for repetition. Let B be formed out of one of each 
of the 20 letters «, J, c, &c., and the numbers 1, 2, 3 ... 11. Each 
case in either system contains 12 : each A case, all letters ; each 
B case, letters, or letters and numbers. 

H 2 
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First, A is convertibly within B. Take any case of A : if 
without repetition, it is itself a ease of B ; if with repetition, let it 
be bhddddfggglL Over all but the first letter write 1, 2, 3 ... 11. 
This gives 

123456789 10 11 
hhddddfgyg I I 

Now discard every repetition, and put the number written over the 
discarded letter in its place. This gives ilrf345/^89/ll, a 
case of B, the only one thus producible from the case of A, and 
not producible from any other. 

Secondly, B is convertibly within A. Take any case of B : if 
without numbers, it is a case of A ; if with numbers, let it be 
fl6mn/?2 5 6 79101l. Begin writing 1,2,3, &c., over the 
letters ; but as soon as we thus come to the first number in the 
case, write it under the letter, and continue writing under that same 
letter as long as the numbers of our case are in sequence. Write 
the first number we come to which is not in our case over the letter 
in use, and go on writing over the letters until we come to the next 
number which is in the case ; and so on. 



1 


3 


4 


8 




a 


h 


m 


n 


P 




2 




5 

6 

7 


9 

10 
11 



Now discard the numbers written over the letters, and for 
each number under any letter substitute that letter. This gives 
abbmnnnnppppy a case of A, the only one producible from the 
given case of B, and not producible by this rule from any othef. 
Hence each system is convertibly within the other, and the num- 
bers of cases in the two are equal. 

The two rules are real inverses of each other. Thus abbmnnnnpppp 
reverts, by the first rule, into flJ2m/i567jo91011, from which 
it was obtained by the second rule. Nor can the numbers in the 
second rule ever outrun the letters. With abmnp, the latest pos- 
sible number is 5 : had the numbers been 5 6 ... 11, all would 
have come imder p; and any alteration of numbers throws us 
backward, none forward. 

In the system with repetition, m may exceed n : thus (12, 3) 
with repetition is (12, 14) without repetition, or 12i4. 

Every problem involving partition with arrangement is also 
a problem of distribution of undistinguishables, and a problem 
of combination of distinguishables. For instance, the common 
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permutation problem of the arrangements of the six numbers, 
fl, by c, d, e,f, may be represented in either of the following ways : — 

Partition, ^c. In how many ways can a + i4- . . . -f/ be 
divided into the six parts, a,b,..,f^ 

Distribution, ^c. In how many ways cin a -h i + . . . +/ undis- 
tinguishable counters be distributed among six boxes, so that one 
box shall receive a, another J, &c. ? 

Combination, ^c. Let every box be marked with a letter, P, Q, 
&c., and in every case of the last let each counter take the letter 
of the box it is in. Either of the preceding problems then is 
the following : — How many combinations exist of the letters 
P, Q, E, S, T, U, the condition being that some one of these letters 
shall occur a times, some other b times, &c ? 

The answer in each of these three cases is the product 
1.2.3.4.5.6. 

Now let it be asked. In how many arrangements the number m 
may be divided into n numbers ? Write down m units, with m— 1 
intervals. To divide this into n lots in every possible way, we 
must insert in every possible way n— 1 marks of partition, not 
more than one in any interval. The number of ways of doing this 
is (n—Vjm-i, which is the answer required. It also solves the 
following questions — In how many ways can m undistinguishable 
counters be placed in n boxes, one or more in each box ? How 
many combinations are there of m letters out of n, allowing repeti- 
tion, and no let%r being entirely absent ? 

Since in the preceding there must be one unit in every place, 
deduct n units, place them, and distribute the rest : the answer 
thien to the question, in how many ways wi— n can be arranged 
into n numbers or zeros, is {n—l)m-i» Hence m can be 'divided 
into n numbers or zeros in (n— l)m+n-i or ^m+n-i ways. And this 
is also the number of ways in which m undistinguishable counters 
can be placed in n boxes, so that any boxes may be left empty : 
and the number of ways in which m combinations can be taken out 
of n letters, with any repetition; as before shown. This is the 
most simple proof of the formula for combinations with repetition. 

In (m, n) with repetition, supposing my or =pn, in how many 
combinations does each of the n letters occur at least p times ? 
This obviously asks the number, still with repetition, in {m—pn,n); 
and the answer is (w— ■/m)OT_^4.„»i. 

Again ; in how many combinations of m letters do precisely 
/ letters occur, each letter occurring at least p times ? Choose 
certain / letters : the number of ways with these letters is 



m n 


p 


31 44 


47 


32 


48 


• 


49 
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(in— /?/),»_^+j_,. But the choice of / letters can be made in /u 
ways : hence l„,x(m^pl)m-pi+i^\ is the number required. 

This is the problem of breaks in another form. To make this 
clearer^ let us take a more extensive B case io be converted into 
one of A. Let the system be '(50, 80) with repetition, and let the 
B case have 16 letters and 34 of the 49 numbers. Let it be 
fl,i,...;),l,2,...8|12|16,17,...22|27,28|31,32,...42|44|47,48,49. 
We have then 

9 10 11 13 14 15 23 24 25 26 29 30 43 45 46 
ahcdefghij k I 

1 12 16 27 

2 17 28 

8 22 42 , • 

a^hcd^ ef^ h ij Ifilm^^n^ op^ 
using a^ in abbreviation of nine a^s, &c. Every break in the 
numbers carries us to a new letter ; and having six breaks in the 
B case chosen, we have seven letters which undergo repetition in 
the A case deduced. So many ways, then, as we can take 84 out 
of 49 numbers with six breaks, in so many ways can we take com- 
binations of 41 out of 16 letters, each combination having seven 
letters, all of which are repeated two or more times. Grene- 
rally, in so many ways as we can take m out of n numbers with 
k breaks, in so many ways can we take w+A+l out of n— m-fl, 
each combination having A + l letters, and eaclf letter repeated 
at least twice. This latter, by the last problem, can be done 
in (* + l)„_^+iX(m-|-* + l — 2A:-2)«+t+i-2*-2+*+i-i ways, or 
(*4-l)n-m+iX(m-A— l)«„i, or *^_i x (*-f l)n-«+i ways. And 
this is the result already obtained in the former problem. 

This connection between problems involving combination with 
breaks and problems involving combination vtrith repetitions might 
be carried much farther, but what is here given will be sufficient 
to indicate the method. 

There is no distinction more marked than that which exists 
between problems of partition in which different orders count as 
different ways, and problems in which all the arrangements of one 
partition are supposed undistinguishable. We may call these last 
ordinate partitions, choosing the order of magnitude as that in 
which to write down the parts. Thus the ordinate partitions of 5 
into three numbers are only 311, 2 21; while among the inordi- 
nate partitions are also found 1, 3, 1, 1, 2, 2, &c. 

I treated the question of ordinate partition of simple numbers 
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in the Cambridge Math, Jo., vol. iv., p. 87, carrying the resolts up 
to the ordinate partition of the number x into four. Sir John 
Herschel subsequently turned his attention to the same subject, in 
a paper in the Phil. Trans, for 1850. This paper contains a much 
fuller discussion of the question (in the proportion of 24 pages 
quarto to three pages octavo), and a complete exhibition of the 
form of the final result, and the general formula for partition into 
five. To give the actuary some idea of his good fortune in having 
only to deal with questions connected with inordinate partition, I 
wiQ copy my own result for ordinate quadripartition. Let j3 and y 
stand for ^(-1 + ^/— 3) and i(-l-v'-3): the number of 
ordinate partitions of x into four is the 864th part of 

6««+18a!2^27ar-89 + (27a?+27)(-l)'+82(/3'-i + /-i-i3'-/) 

No pure algebraical expression of a more simple character can be 
substituted for the above, but an arithmetical description of an 
easier working character can be given. The last of the following 
results is altered from Sir John Herschel's paper. The number of 
ordinate partitions of x is as follows : — 

Two parts. The highest integer which does not exceed ^x. 

Three parts. The integer nearest (above or below) to — . 

a^4-Sx^ x^-^-Ba^ 9a? 

Four parts. "The integer nearest to , . . — or -7-; , ac- 

144 144 

cording as a; is even or odd. 

r^ . a?* + 10^:8 + 10^:2 _ 120a? 
Five parts. The integer nearest to or 

a?*-flOa:3_|.io^_30^ , 

, according as a: is even or odd. 

This last is also the solution of the following problem : — 
How many combinations are there of x letters out of 5; each 
letter occurring once at least, and no one occurring oftener than 
the letter preceding ? 
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On the Relation which should obtain between the Amount assured 
upon Lives and the Sum reserved at the Expiration of Given 
Terms to meet it. By Chas. Jellicoe^ one of the Vice-Presi- 
dents of the Institute of Actuaries, 

[Read before the Institute, 27th November, 1864, and ordered by the Council 

to be printed.] 

1 HE method of valuation once so universal — viz., that by means 
of tables of annuities involving the rates of premium charged — is 
now, I believe, admitted on all hands to be erroneous, and is, so 
far as I can learn, pretty generally abandoned. I have on more 
than one occasion endeavoured to demonstrate the fallaciousness of 
that method, and it is therefore needless again to draw attention to 
the peculiar consequences resulting from it; more especially as the 
great majority of the Companies now estimate their liabilities, as 
most actuaries agree that they should do, with the aid of tables 
based upon rates of interest and mortality approximating as closely 
as possible to those which observation and experience have shown 
to be the actually prevailing ones. 

There is still, nevertheless, an important diflference in the way 
in which this more accurate method is carried out. It is obvious 
that the rates of prelnium charged have no necessary connection 
with it, and that they may be altogether neglected; and in that 
case there can be no anticipation of the marginal addition made to 
the true premium for such contingencies as have to be provided for 
over and above the sum assured: provided always^ that the same 
elements are used in the valuation as those from which the mathema-- 
tical or true premium was originally deduced. For it is evident, 
that if in a valuation it be found necessary to depart from these 
elements and to adopt a lower rate of interest or higher rate of 
mortality, then the addition in question may be anticipated to any 
extent;* and if the fact of such departure be withheld, the Society 
so acting may take credit for the entire exclusion from its calcula- 
tions of the marginal addition to its premiums, when in fact it has 
absorbed very nearly the whole of it. This may be done, of course, 
unwittingly as well as wilfully; and it is partly on account of the 
facility which is thus given to the production of delusive statements, 
and partly on account of the impropriety (as it appears to me) of 

* For let the premium charged, as originally constructed, consist of p' + 0, then it is 
evident that the adoption of either or both the alternatives mentioned will have the effect 
of increasing p', say, to ^' + tt; and is consequently diminished to — tt, where ir may 
be any quantity greater or less than 0. 
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omitting all mention of so important a portion of the estimate as 
these additions make^ that I have always advocated the valuation of 
them^ and the introduction of their valde into the account as one 
of its principal items. On the other hand^ 1 am aware that some 
inconvenience attaches to the introduction of this value, especially 
in the early stages of an Assurance Company, from the circumstance 
of the surplus being thus rendered in appearance very large, and 
presenting, as is thought, a temptation to all concerned to encroach 
upon it. But 1 cannot look upon this as of any importance at the 
present day, when the nature of life assurance business is so much 
better understood than formerly; and 1 must still maintain, that 
although on this score some trifling drawback may attend the 
method of valuation in question, it is nevertheless by far the best 
that can be adopted, simply because it is the most comprehensive 
and at the same time the most explicit, and because it more than 
any other precludes all possibility of subterfuge and evasion. The 
objection, however, above alluded to, is so strenuously insisted upon 
and is so frequently reiterated, that it becomes desirable to make 
some effort to remove it, and to see whether the nature of the thing 
cannot be placed in so simple a point of view as to enable the most 
casual observer to form a tolerably accurate judgment himself re- 
specting it, and to arrive at nearly correct conclusions, let the state 
of affairs in any given instance be presented to him in what manner 
it may. 

It is with this object that 1 now propose to show the relation 
which should obtain between the amount assured and the sum 
reserved to meet it; believing that, so far as it can be depended 
upon, it will serve to indicate the true state of affairs as simply and 
directly as it is possible under all the circumstances for the thing 
to be done. 

In every life assurance contract the person assured undertakes 
to pay in effect two premiums^-the one to provide for the sum 
assured merely, and the other to create a fund for expenses and 
extra contingencies. The security in either case is precisely the 
same, and we are therefore entirely justified in applying the same 
principles of valuation to each. It will be convenient to keep the 
two distinct ; and for precision's sake 1 will denote the value of the 
true premium by the expression ^^.(l+A'^), and that of the 
extra premium (as we may for our present purpose call it) by 
03,(1 4- A'-p); and I will proceed to show what portion of these must 
be reserved at the end of one, three, five, and seven years, in respect 
of assurances effected simultaneously and upon the ordinary terms. 
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at ages 30^ 85^ 40^ 45^ and 50, assaming that the premimns are 
jttst due at the time of each valuation, that there are no new 
entrants, and that each assurance continues in force throughout 
the term. These conditions, it is true, do not precisely obtain in 
practice; but I think it will be conceded in the sequel that the 
inferences based upon them are nevertheless fairly deduced. Taking 
then the "experience^' for the rate of mortality, and four per cent, 
for the rate of interest, the following table will exhibit the portion 
of the extra premium to be reserved in each case, and its mean value 
per cent, of the sum assured at the expiration of the terms above 
specified. 



AOB 

when Aunnnoe 
effected. 


Valucsof ^^.(l + AW- 


). 


Atendof 
1 Year. 


At end of 
3 Years. 


At end of 

6 Years. 


At end of 
7 Years. 


30 
35 

40 
45 
50 


15-118 
14-832 
14-400 
13-861 
13-180 


14-986 
14-725 
14-214 
13-546 
12-799 


14-860 
14-514 
13-983 
13-322 
12-506 


14-764 
14-276 
13-718 
12-995 
12-178 


Mean valne per cent.) 
of Sam assured .. j 


71-391 
14-278 


70-270 
14-054 


69-185 
13-837 


67-931 
13-586 



It will be seen by this table that the value of this portion of 
the reserve is never less than 12 per cent, of the sum assured, and 
that the least mean value is upwards of 13^ per cent, on that item. 
As years pass by, this mean value will no doubt diminish as re^ 
spects any one class of entrants ; but since in practice fresh ones 
are continually being added, whilst many of those first entering 
disappear, so that in some of the oldest Societies the average 
duration of the assurances has not hitherto exceeded eight or 
nine years, we may fairly conclude that the rate of reserve on 
this score, as above shown, must decline very slowly, and may 
often be nearly stationary for many years in succession. 

What has been said appUes with equal force, but inversely, to 
the other part of the Uability, viz., that denoted by the expression 
ip'^n'^p'x) (l+A.'aH-«)> o' the portion of the true premium to 
be set aside on account of the sum assured. Here, as will be 
seen by the following table, the values increase from year to year, 
and, as regards any one set of assurances, with great rapidity; 
but, for the jeasons already adduced, it is probable that the miean 
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rate of 11*2 per cent, therein shown to prevail does not augment 
materially till an Office has been many years in operation. Much 
will of course depend on the ages at which the assurances are 
effected ; but it will^ I think^ be admitted^ that both this and the 
preceding table represent with sufficient accuracy the true state of 
the case in that respect. 



Agb 

when Aasurance 

effected. 


ValueB of (p'aj+« 


-y.)(l + A',+.). 

\ , , , ■■, 


At end of 
1 Year. 


At end of 
3 Years. 


At end of 
6 Yean. 


At end of 
7 Years. 


30 
35 
40 
46 
60 


•931 
1-162 
1-443 
1-809 
2-161 


2-891 
3-537 
4-457 
6-604 
6-572 


4-971 
6-130 
7-668 
9-348 
11-070 


M81 

8-837 

11-026 

13-292 

16-665 


Mean value per oent.\ 


7-496 
1-499 


22-961 
4-692 


39-187 
7-837 


66-061 
11-210 



From what has preceded, it appears that whilst one portion of 
the liability of an Assurance Company is augmenting, the other 
has a tendency to decrease ; and that, although the augmenting 
rate is the more rapid of the two, the consequent increase in the 
liability is retarded by the slow rate at which the average duration 
of the assurances progresses : so that there is thus reason to con- 
clude that in many Assurance Societies the liability per cent, be- 
comes, after a few years, nearly stationary. The following table, 
exhibiting the sum of the mean values given in those preceding 
it, will serve to illustrate this, on the supposition that the average 
duration of the assurances is just seven years, and that such 
duration has become stationary. 



At end of 


Values of (/>«+• + 0*+ii -p'^ (1 + A'«+«)- 


Reserve to meet 
sum assured. 


Reserve to meet 


TotaL 


1 Year 

3 Years 

5 « 

7 „ 


1-499 

4-592 

7-837 

11-210 


14-278 
14-054 
13-837 
13-586 


15-777 
18-646 
21-674 
24-796 



By this statement it will be seen that the reserve to be made 
immediately on the estabUshment of a Company, when the value 
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of the premium charged is taken credit for, is very considerable, 
little less than 16 per cent, of the sum assured ; and that this pro- 
portion increases slowly with the average duration of the policies, 
attaining nearly 25 per cent., or about one fourth of the total sum 
assured, when these last shall have become, one with another, about 
seven years old. The longest term hitherto reached in many of 
the oldest Societies is, I believe, only eight years and a half; so 
that the last-mentioned rate is probably not far, under ordinary 
circumstances, from a maximum one. It is possible, however, that 
assurances on young lives are more frequently dropped than those 
effected at more advanced ages; and if so, some allowance will 
have to be made on that score.' 

In these calculations, as I have said, the ^^ experienced^ morta- 
lity has been assumed, and four per cent, as the rate of interest If 
other elements be taken, the results are not so widely different as 
might be imagined. Thus, at three per cent, and with the ^^ Carlisle" 
mortality, the table would present the following rates : — * 



At end of 


Values of (/>',+„ + 0a.+« -p'x ) (1 + A'x+„ ) 


Besenre to meet 
sum assured. 


Reserve to meet 
extra contingencies. 


Total. 


1 Year 

3 Years 

5 , 

7 „ 


1-677 

5-115 

8-601 

12-078 


13-002 
12-858 
12-869 
13071 


14-679 
17-973 
21-470 
26-149 



A little consideration makes the seeming discrepancies in these 
tables suflSciently intelligible. It will be seen that the higher the 
rate of interest realized, the less the rate of premium required for 
the sum assured ; and the more this last rate is reduced, the more 
remains for extra contingencies. The total Uability in either case 
is often nearly the same in amount, but it is of a different quality. 

What has now been said will suffice, I think, to. show that 
there is no foundation for the somewhat prevalent notion that the 
proportionate liabilities of an Assurance Company, as exhibited 
under this aspect, are trifling at its commencement and increase 
only materially after the lapse of many years : I think it will be 
seen that such is by no means the case. The absolute liability, 
of course, augments rapidly as the transactions entered into are 

* These are the mean values in respect of assurances effected at each quinquennial 
interval from 25 to 55 inclusive. 
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multiplied; but as regards each one hundred pounds assured, it 
plain that where credit is taken for the value of the full 
premium, at least fifteen pounds should be reserved at the very 
commencement^ and that this proportion must gradually increase 
till it becomes nearly double — when, if we may judge by our past 
experience, there is reason to think that a pause takes place, and 
that the proportion in question approximates to its maximum 
value. This, however, I need scarcely repeat, must depend, in 
any given instance, entirely on the facts of the case. 

Of course what is here said applies exclusively to that system 
of valuation which regards the total liability, and which takes into 
account the value of the extra as well as that of the true premium. 
Where the former is disregarded, and the latter alone included in 
the estimate, the reserve should evidently be in correspondence 
with the per centages exhibited in the first of the three columns of 
the table at page 103, or of that at page 104. It is in this shape 
that the results of a valuation by the Northampton Table and 
other similarly constructed ones have been usually made to appear ; 
and it may be remarked, that the results so obtained are true 
only when the rate of mortality and rate of interest actually pre- 
vailing correspond with those of the adopted table — in which case 
it is clear that the whole of the premium charged is absorbed, and 
that there is no provision for extra contingencies at aU. 

From these considerations, then, it appears that the reserve 
made by Assurance Societies may be and is exhibited in several 
ways ; and since it is of some importance to make the due distinc- 
tion between them, I will briefly point out some of them, and, for 
the sake of greater perspicuity, give them a general expression. 
We may thus represent the first by 

Dr. Cr. 

;'*+«(l + A^„) />,(1 + A^„), 

where p^ represents the premium charged, and A^. the annuity cor- 
responding with it, and where the results would consequently be 
those obtained by the use of tables formed as the Northampton 
and some few others are. For the second mode we may take the 
formula 

Dk. Ch. 

in which the true premium alone is involved, and the additions 
altogether disregarded. Here the rates of reserve would correspond 
with those shown in the first column of per centages, at pages 103 
and 104. For the third may be selected the expression 
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which will serve to indicate the results when the premium origi- 
nally adopted as the true one has been departed from, and the 
value of the additions enhanced or encroached upon, whether dis- 
regarded or otherwise, accordingly as the sign -f or — is really 
applicable. A fourth method may be exhibited by the formula 
Dr. Cr. 

The rate of reserve will here be similar to th«t in the last column 
of the tables at pages 103 and 104, and will comprise the value of 
the future additions as well as that of the Uability under the sums 
assured. Lastly, a mode adopted by some few Societies whose 
manner of distributing the surplus is peculiar to them may be 
denoted by the expressions 

Dr. Cr. 

where, as will be observed, the true value of the whole premium 
charged is set against the true value of the sums assured, and 
where, in consequence, the amount reserved appears to be out of 
all proportion to what it should be. It is proper however to men- 
tion, that in the Societies adopting this arrangement the value of 
the 0x(l + A'-p+„) is, in fact, reserved, and forms the fund out of 
which the reductions in the future premiums are provided for : 
that is to say, the additions originally made to the true premium 
being found to be worth so much, and that sum being forthcoming 
over and above what is required for other purposes, it would be 
argued that such additions might be dispensed with, and the true 
premium alone accepted on account of the future payments to be 
made. 

If a Society could be conducted without expenses of any kind, 
it would be reasonable to expect i priori that the true premiums 
alone would suffice; or, in other words, that the reductions allowed 
would be exactly equal to the additions originally made. As how- 
ever expenses must be incurred, and, under ordinary circumstances, 
to a considerable amount, such a result is hardly to be looked for 
— unless, indeed, the funds of the Society are augmented from 
other sources than the usual ones, or imless the premium assumed 
in the outset to be the true one be ascertained by subsequent 
investigations to be more than sufficient for the purpose, and a 
reduced rate be substituted in after valuations. 
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On the Construction of Survivorship Assurance Tables. 
By Peter Gray, Esq., F.R.A.S. 

[Bead before the Institute, 26th April, 1852, and ordered by the Council to be 

printed.] 

IN a Postscript to the introductory matter of the Assurance and 
Annuity Tables^ compiled and published by Messrs. Smith, Orchard, 
and myself in April, 1851 (and which Postscript was written by 
me), it is stated that I had "devised a new table, which, while 
answering all, and more than all, the purposes of Tables V. and 
VI. [which show the single and annual premiums for a survivor- 
ship assurance of £\ for every combination of two ages], by means 
of a single value for each pair of ages, and thus occupying little 
more space than one of them, would also be very much less labo- 
rious in its construction than the former of those tables. The new 
tables would, in fact, consist of series of columns supplementary 
to Mr. Joneses Commutation Tables for Two Lives, and possessing 
all the properties, mutatis mutandis, with respect to the formation 
of temporary and deferred, as well as present, whole life benefits 
and payments, that give to tables of the form of those mentioned 
their great value.'^ The form of the table to which reference is 
here made suggested itself to me while occupied in superintend- 
ing the printing of the work which contained the foregoing an- 
nouncement. Having, however, had just then, as I thought, quite 
enough to do with survivorship assurances for a time, I contented 
myself with making the announcement cited, and communicating 
my ideas in a general way to my coadjutors, Messrs. Smith and 
Orchard. 

My attention has recently been recalled to the subject — ^first, 
by a suggestion in the January Number of the Assurance Maga- 
zine that I ought to make my method public, and, secondly, 
by the reading of a paper by Mr. David Chisholm, at the meet- 
ing of the Institute of Actuaries on the 23rd of February last, 
in which a method of constructing the same tables that I had 
in view is very fully described and exemplified. Mr. Chisholm's 
paper appeared to me to be an exceedingly able one ; and being 
occupied with a subject to which I had devoted great attention, I 
listened to the reading of it with much interest. In particular, 
I was gratified by the recognition, on the part of a gentleman 
of so much experience, of the value of, and the desirableness of 
possessing, tables of the kind I was the first to suggest. 



108 Construction of Survivorship Assurance Tables, [Jan. 

Mr. Chisholm^s method of construction diflfers from mine. 
Eirst^ his method is essentially logarithmic^ while mine admits 
of being applied both in numbers and in logarithms ; and of the 
two modes I think the former is the preferable. Again-, Mr. 
C.'s method is not continuous — that is, each tabular value is formed 
independently of other tabular values; and as a consequence, to 
ensure accuracy, either the whole work must be subjected to a rigid 
scrutiny, or the entire computation must be performed in duplicate. 
My method, on the other hand, in both its applications, is con- 
tinuous. Each succeeding value is deduced, by the simplest con- 
ceivable operation, from a preceding value, so that verification at a 
few points suffices to verify the whole. It seems to me, therefore, 
that it may not be unacceptable if I proceed now to explain and 
exemplify the method I had in view. Those who may be disposed 
to imdertake the improving exercise of forming the tables in ques- 
tion, will at all events have thus a choice of methods presented for 
their adoption. 

It is known that 

which may be also written thus, 

r. ' 

denotes the present value of £\ to be received at the end of n 
years, provided (x) shall have died in the nth year, and {y) have 
been alive at the instant of (a:)'s death. Now to adapt this expres- 
sion to Mr. Jones's tables, we must introduce in both nume- 
rator and denominator such a power of v as will make the latter 
equal to ^x.y This will be either if or v^, according 9& x or y is 
the greater. We shall thus have for the value of the contingency 
under consideration in the two cases — 

{xyy) {xZ.y) 

The denominators of these expressions, as they now stand, being 
already formed (in Jones's tables), it is obvious that we have now 
to occupy ourselves with the formation of the numerators only, 
for the requisite number of cases of variation of x, y, and n. 

Looking, then, at the numerators, involving three variables, 
ar, y, and w, it might at first sight seem to be requisite to form 
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them for every valae of each of these quantities. But, in the first 
place, since of the two quantities x and y, neither takes any values 
different from those taken by the other, aijd since in the first 
expression each value of x is combined only with those values of y 
.that do not exceed it, and in the second each value of y is com- 
bined only with those values of x that do not exceed it, it follows 
that the number of formations is thus at once reduced one half. 
And, in the second place, since, owing to the peculiar structure of 
the Commutation Tables, in both expressions the same effect is 
produced by any variation given to n as by an equal variation 
given to both x and y, it further follows, that it will suffice to 
compute the two expressions for all the values of x and y, and for 
a single value of n. 

It is most convenient to make n=l, in which case the numera- 
tors of the two expressions (which will then denote the value of the 
contingencies in respect of the first year) will respectively become 

And, in accordance with what has just been said, the values of 
these expressions that will have to be computed, are (supposing 
the CarUsle Table to be used), of the first, thosein which a? receives 
every value from 104 to 0, and y every value from a? to ; and, of 
the second, those in which y receives every value from 104 to 0, and 
X every value from y to 0, I proceed now to inquire how these 
values may be most advantageously formed. 

The expressions deduced above will be simplified, if for 
i{lx—lx+i) and Ip+lp+u we write d^ and s^ respectively. It 
might seem preferable to combine the constant factor J with the 
quantity /y-f /y+i, inasmuch as rf-p and Sy would then denote, the 
former the number Mying between the ages x and x+1, and the 
latter the number living at age y + J. But the other arrangement 
will be found to be the more advantageous, since, the values of 
Ijf+ly+i being generally very much greater than those of Ix—h+u 
we are less inconvenienced, in the case of this latter function, by 
the additional figure which arises from the division of an odd num- 
ber by 2. The expressions with which we have to deal will there- 
fore now be denoted as follows : — 

(a?7y), (^Zy) 

d^,v^\ and d^s^v^'^K 

VOL. v. * I 
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The following table, formed from the Carlisle Table of Mortality 
by a process too obvious to need explanation, contains all the terms 
of the series Sy and d^, with their differences, for which we shall 
have occasion in the subsequent examples. 



at &ji 


•y 


A,, 


rf. 


Arf. 


104 


1 


3 


•5 


. -5 


103 


4 


4 


1-0 


•0 


102 


8 


4 


10 


•0 


101 


12 


4 


10 


•0 


100 


16 


4 


10 


•0 


99 


20 


5 


1-0 


•5 


98 


25 


7 


1-6 


•5 


97 


32 


9 


2-0 


•5 


96 


41 


12 


2-5 


10 


95 


53 


17 


3-5 


. 1-5 


94 


70 


24 


5-0 


20 


93 


94 


35 


7-0 


3-5 


92 


129 


51 


10-5 


4-5 


91 


180 


67 


150 


3-5 


90 


247 


76 


18-5 


1-0 


89 


323 


90 


19-5 


60 


88 


413 


115 


25-5 


6-5 


87 


528 


135 


320 


3-5 


86 


663 


149 


35-5 


3-5 


85 


812 


162 


390 


3-0 


84 


974 


178 


420 


50 


83 


1152 


196 


470 


40 


82 


1348 




51-0 





At this point the two methods which I propose to develope 
part company, and must henceforth be treated separately. I 
therefore commence with — 



I. — The Construction in Numbers, 

The process is to be continuous. To see, therefore, how suc- 
ceeding values can be most readily deduced fropa each other, taking 
first the case x y y, write down in order a few of the leading terms 
of the series belonging to adjoining differences of age, thus : — 



a?— y=0 


^-y=i 


x^y^2 


a?— y=3 


dmSioiv"^ 


^104«103t?^" 


dmSmV^"* 


dmSioiV^ 


^I03*l«3t^^" 


«?1(B»102«?^'^ 


diGs9mV^^ 


<^08«100»^^ 


^^loa^ioa^^'" 


dvaSioiV^ 


dif^m^'"^ 


di(BS„ v^ 



and so on. Now what we have to ascertain is, how we can most 
easily pass from any one term to an adjoining term. Examine, 
then, the succession of values in the several columns. We see tliat 
in passing from term to term all the three factors vary; the 
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addends consequently would obviously be cbaracterized by a degree 
of complexity that would quite unfit them for our purpose. But 
examine the succession in the several rows. Here we see that only 
one factor varies in passing from term to term ; and that the terms 
consequently are nothing else than a series of multiples by this 
varying factor of the constant product of the two remaining factors. 
Farther, the diflFerences of these terms will also be a series of mul- 
tiples of the same constant product ; so that, if this last series be 
formed, we shall be able, by continuous addition of its terms to 
the initial value, namely, that corresponding to a?— y=0, to form, 
with great facihty, the terms belonging to each row. 

To make this more plain, denote for a moment dio^v^^, ^loaV*^* 
JiojV^% &c., by P, Q, B, &c, respectively ; then will the above- 
written terms take the following form :— ^ 





x—y=:0 a 


•-y= 


=1 x—y=2 


s-y=ti 




P«..i 


P«i« 


P*.« 


P»I01 




Q«1(B 


Q>w 


1 Q«ioi 


Qom 




R».o. 


K»,„ R».„ 


R»» 


and 


so on. And their differences, taken from the several 


will be 










P(«10»-«104)» 




P(«.<«-».o,). 


P(»i(n— «ub). 




Q(«I«|-«1«8), 




Q(*ioi — «1(b)) 


Q(«M» — *IOl)> 




R(»i«i— »l«l). 




R(»ioo— «10l). 


R(»!. — «ioo); 


or. 


, Pi^lM, 




PM03, 


PAsioj, 




QAs,«, 




QA»,os, 


QAa,o« 


i 


RA«„«, 




RA«„„, 


RA»,». 



It thus appears that the values occupying the first row in the fore- 
going scheme will be formed by the continuous addition to the 
initial term, Tsiq^, of the products of the quantity P (or dio^v^^), 
by the successive terms of the series A*,, which is one of those 
of which a portion is tabulated on page 110. In like manner, the 
values occupying the second row will be formed, by the continuous 
addition to its initial term, Q^m, of the products of the quantity 
Q (or rfio3»'^), by the successive terms of the same series As,; 
and so also for the third and following rows. 

A like property holds with respect to the function belonging to 
the case a?Zy, as may be very briefly shown. 

I 2 
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xyy 








ar-y 


«v 


,ar=104 


a?=103 


a:=102 


a:»101 


a?=100 







1 
3 


•0224420 
673260 


•1849220 
•1849220 


•3809394 
•1904697 


•5885513 
•1961838 


•8082771 
•2020693 




1 


4 
4 


•0897680 
897680 


•3698440 
•1849220 


•5714091 
•1904697 


7847351 
•1961838 


10103464 
•2525866 


- 


2 


8 
4 


•1795360 
897680 


•5547660 
•1849220 


•7618788 
•1904697 


•9809189 
•2452297 


12629330 
•3536212 




3 


12 
4 


•2693040 
897680 


•7396880 
•1849220 


•9523485 
•2380871 


12261486 
•3433216 


1-6166542 
•4546659 




4 


16 

4 


•3590720 
897680 


•9246100 
•2311525 


11904356 
•3333219 


15694702 
•4414135 


20712101 
•6062078 




5 


20 
6 


•4488400 
•1122100 


11557625 
•3236135 


1-5237575 
•4285568 


20108837 
•5885513 


2-6774179 
-8587944 




6 


25 

7 


•5610500 
•1570939 


1-4793760 
•4160745 


1-9523143 
•5714090 


2-5994350 
•8337810 


3-5362123 
1-2124157 




7 


32 
9 


•7181439 
•2019779 


18954505 
•5547661 


2-5237233 
•8094961 


34332160 
11771026 


4-7486280 
17681062 




8 


41 
12 


•9201218 
•2693039 


24502166 
•7859186 


33332194 
11428181 


4Q103186 
17166080 


6-6167342 
2-5763833 




9 


53 
17 


11894257 
•3815139 


32361352 
11095321 


• 4-4760375 
1-6666097 


63269266 
2-5013430 


90931175 
3-3846604 




10 


70 
24 


1-5709396 
•5386078 


43456673 
1/-6180677 


61426472 
2^4284884 


8-8282696 
3-2860781 


12-4777779 
3-8393163 




11 


94 
35 


21095474 
•7854697 


59637350 
23577557 


8 5711356 
31903671 


121143477 
3-7274916 


163170942 
4-5465588 




12 


129 
51 


2-8950171 
11445416 


8-3214907 
30974438 


11-7615027 
36189239 


158418393 
4-4141348 


20-8636530 
5-8094918 




13 


180 


40395587 


11-4189345 


163804266 


20-2659741 


26-6731448 





xZy 



y— a? 



y=104 



y=103 



5^=102 



5^=101 



y=100 



•0224420 
224420 



•1849220 




•3809394 




•5886513 




•8082771 




10 
•0 



10 
•0 



-0448840 




•1849220 




•5885513 




•8082771 
•4041386 



•0448840 




•1849220 




•3809394 




-5885513 
•2942757 



12124167 
-4041386 



10 
-0 



-0448840 




•1849220 




•3809394 
•1904697 



•8828270 
•2942757 



1-6166543 
•4041386 



10 
•0 



•0448840 




•1849220 
924610 



•5714091 
•1904697 



11771027 
•2942757 



20206929 

•8082771 



10 
•5 



•0448840 
224420 



•2773830 
924610 



•7618788 
•1904697 



1-4713784 
•5885513 



2-8289700 
1-2124157 



15 
•5 



•0673260 
224420 



•3698440 
924610 



•9523485 
•3809394 



2-0599297 
•8828270 



4-0413857 
r6165543 



20 
•5 



224420 



•4623050 
•1849220 



13332879 
•5714090 



29427667 
1-1771026 



5-6679400 
2-8289699 



25 
.10 



•1122100 

448840 



•6472270 
•2773830 



19046969 
•7618787 



4-1198593 
20699296 



8-4869099 
3-6372471 



35 
15 



•1570940 
673260 



•9246100 
•3698440 



2-6665756 
1-3332877 



61797889 

2-6484809 



12-1241570 
28289699 



10 



50 
20 



•2244200 
897680 



12944640 
•6472271 



3-9998633 
1-7142271 



8-8282698 
20599296 



149531269 
•8082771 



11 



12 

Is" 



70 
36 



10-5 
45 



•3141880 
•1570940 



19416811 
•8321491 



6-7140904 
1-3332877 



10-8881994 
•5885513 



157614040 
4-8496627 



•4712820 
•2019779 



2-7738302 
•6472271 



7-0473781 
•3809394 



11-4767507 
36313078 



206110667 
62538013 



15 



•6732599 



3-4210673 



7-4283175 



150080585 



25-8648680 
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«-y 


«ir 


««99 


«=98 


*«97 


«»96 


<r»95 







20 
5 


• 1-0406568 
■2601642 


20097684 
•6627362 


3-6329060 
•9936295 


68279181 
1-7067307 


10-8635143 
84845235 




1 


25 

7 


13008210 
•3642299 


2-5725036 
•7235166 


46265345 
1-3248394 


75336438 
2-4164618 


143480378 
49193273 




2 


32 
9 


1-6650509 
-4682956 


3-2960202 
•9646889 


58613739 
1-8768558 


99500956 
34114613 


192673651 
71740189 




3 


41 
12 


21333465 
•6243941 


4-2607091 
1-3666425 


7-7282297 
26496787 


13-3615569 
49750478 


26-4413840 
104536704 




4 


53 
17 


2-7677406 
•8845683 


56273516 
1-9293777 


10-3779084 
3-8641148 


18-3366047 
7-2493563 


36 8949544 
137331219 




6 


70 
24 


36422989 

1-2487882 


7-6567293 
2-8136768 


14-2420232 
56306673 


26-6869600 
9-6236629 


50-6280763 
15-5778696 




6 


94 
35 


• 4-8910871 
1*8211494 


10-3704051 
40999276 


19-8726905 
7-3970198 


351096229 
10-8029609 


662069469 
184474772 




7 


129 
51 


6-7122365 
2-6536748 


14-4703327 
6-3861794 


27-2696103 
8-3906493 


46-9125838 
12-7929800 


84-6534231 
23-5717764 




8 


180 
67 


93659113 
3-4862003 


198565121 
61096961 


35 6602596 
9-9362952 


58-7055638 
16-3466856 


108 2261995 
27-6712158 




9 


247 
76 


12-8521116 
3-9544958 


25 9662082 
7-2351664 


46-5965648 
126963772 


75-0521494 
19-1894700 


136 8964153 
305408234 




10 


323 
90 


168066074 
4-6829556 


33 2013746 
9-2^9348 


58-2929320 
14-9044428 


94-2416194 
211794892 


166-4372387 
332054589 




11 


413 
115 


21-4895630 
6-9837766 


42-4463094 
10-8527496 


73-1973748 
16-4500887 


115-4211086 
230273640 


199-6426976 
36-4850104 




12 


628 
135 


27-4733396 
70244334 


63-2990590 
11-9782199 


89 6474635 
17-8863313 


138-4484726 
25-3016716 


236-1277080 
401746059 




13 


663 


34-4977730 


65-2772789 


107-5327948 


163-7501442 


276-3022139 



xAy 





y-x 


d. 


y=^^ 


. y=98 


y«97 


y = 96 


y=95 







10 
-5 


1-0406568 
-6203284 


2-0097684 
-6699228 


S6329050 
•8832262 


5-8279131 
23311652 


10-8635143 
4-6557919 




1 


1-5 
•5 


1-5609852 
-6203284 


26796912 
-6699228 


4-4161312 
1-7664525 


81590783 
3-4967479 


16519;i062 
6-2077225 




2 


20 
-6 


20813186 
•5203284 


33496140 
1-3398456 


6-1825837 
2-6496787 


11-6558262 
4-6623306 


21-7270287 
108635144 




3 


2-5 
10 


26016420. 
1-0406568 


46894596 
2-0097684 


8-8322624 
3 5329050 


163181567 
81690784 


325905431 
13-9673756 




4 


35 
1-5 


3-6422988 
1-5609852 


6-6992280 
2-6796913 


12-3651674 
6-1825837 


244772351 
10-4902436 


46-5579187 
10-8635144 




5 


6-0 
20 


5-2032840 
2-0813136 


9-3789193 
4-6894597 


18-6477611 
79490361 


34-9674787 
81590784 


67-4214331 
31038612 




6 


7-0 
3-5 


7-2846976 
3-6422988 


14-0683790 
6-0293063 


26-4967872 
61825837 


43-1265571 
2-3311652 


605252943 
186231676 




7 


10-6 
4-5 


109268964 
4-6829566 


20-0976843 
4-6894597 


32-6793709 
1-7664526 


45-4577223 
13-9869916 


79-1484618 
201760981 




8 


150 
3-5 


15-6098620 
3-6422988 


24-7871440 
1-3398456 


34-4468234 
10-5987148 


69-4447138 
16-1525741 


• 993235599 
10-8635144 




9 


186 
10 


19-2521508 
1-0406668 


26 1269896 
80390738 


46 0445382 
11-4819411 


74-5972879 
8-1590784 


1101870743 
10-8635144 




10 


19-5 
60 


20-2928076 
62439408 


341660634 
8-7089966 


565264793 
61825837 


82-7563663 
81690784 


121-0505887 
9-3115837 




11 


25-5 
6-5 


26-6367484 
. 67642692 


42-8760600 
4-6894597 


62-7090630 
6-1826837 


909154447 
• 69934967 


1303621724 
15-5193062 




12 


32-0 
35 


33-3010176 
36422988 


475645197 
4-6894597 


68-8916467 
6-2993574 


97-9089404 
116558263 


146-8814786 
12-4154450 




13 


355 


369433164 


52-2639794 


74-1910041 


109-6647667 


158-2969236 
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y— a?=0 y— a?=l y— a?=2 y— a?=3 

^08*108*' > ^IfO^im^ > X <*I01*10S*^ > »100*103^ > 

^KB^ICO^^^""* C?101«108»^"j ^l(»«J02t?^°'> C?99 ^Kfit?^"*? 

and so on. Calling for a moment 5io4»^^^ *io3v'^> ^l03*^^°^ &c-> 
P', Q', R', &c. respectively, the foregoiog terms may be written 
thus : — 

P'^io^ P'^iw ^^iOi» fc^iou 

Q'rfioB, Q'c?io» Q'^lOlJ Q'c^iote 

R'«^ R'c?ioi, R'fl^ioo? R^c^; 

and their differences, taken from the rows, will be 



FArf,o„ 


FArf,„» 


FAt^os 


QAd.a» 


Q'Arfio,, 


Q'A'^M., 


R'M«. 


R'Arf,.., 


RArfico. 



The operation here, then, it thus appears, will be altogether analo- 
gous to that in the former case. The terms in the several rows, 
being multiples of the quantities P', Q', R', &c. respectively, will 
be formed by the continuous addition to an initial term of series of 
multiples of the same quantities, by the successive values of Ad,, 
which also is a tabulated series. 

The preceding example (pages 6 and 7) shows the practical 
application of the foregoing precepts, the rate of interest being 
3 per cent. 

The example consists of two portions, corresponding to the 
relative magnitudes of ^ anfd y, x being greater than y in the 
former, and less than y in the latter. In the first portion, x is 
constant in each column, and decreases by a unit in* passing from 
column to column. On the other hand, y is equal to x in the first 
row, and decreases by a unit in descending from each row to the 
next. As a consequence, the relation between x and y in each row 
is that indicated by the values in the column headed x^y. Thus, 
in the first row, proceeding from leffc to right, we have the values 
of the function corresponding to a? = 104, y = 104 ; x = 103, 
y=103, and so on; in the second row we have the values corre- 
sponding to a? =104, y=103; a? =103, y=102; and so of the 
succeeding rows. The column headed s^, which is supposed to be 
written on a separate piece of paper or card, and consequently to be 
moveable, contains the successive values of s^, taken from the table 
on page 110, with their differences, t. e., the values of A«,, on alter- 
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I nate lines. In the present position 'of this slip the values upon it 
i have, opposite to each, in the column headed 104^ the multiple by 
' that value of the quantity we have called P, namely, ^iq^v^^, it 
j being understood that the initial value and the multiples corre- 

I spending to the values of A«y only have been independently 

; formed, continuous addition of these giving the multiples corre- 

' sponding to the values of s^, the accuracy of which there is con- 

sequently the power of determining at any point. If the slip be 
now conceived to be moved up one step, and so applied to the 
column headed 103, the same thing will hold. Each value on the 
slip will have opposite to it in this column the multiple of the 
quantity called Q, namely, d^o^v^^, corresponding to that value; of 
which multiples, as before, the initial value and those correspond- 
ing to the successive values of A^y only have been independently 
formed, the others being derived from these by continuous addi- 
tion. It will thus be understood, that in passing from each 
column to the next the shp has to be moved up one step, and in 
the position thus attained it will indicate the multiples to be 
inserted in the adjoining column. A second representation of it 
is introduced; in connection with the column headed 99, to show 
• the position it will have assumed when the first five columns have 
been passed over. 

The foregoing description applies, with but little change, to 
the remaining portion of the example. In regard to variation in 
passing from column to column and from row to row, y here takes 
the place of x in the former portion; and generally it will be 
found that in corresponding values the values of w and y are 
merely interchanged. The moveable slip here contains the suc- 
cessive values of d^ and their differences, and the multiples in the 
several columns are those of the quantities F, Q', B', &c. Here, 
too, the slip is shown in two different positions. 

It' seems hardly necessary to remark, that each portion of the 
computation will consist of 105 columns and 105 rows, and that 
each column, in passing from left to right, and each row in passing 
from upper to lower, will contain one value fewer than the pre- 
ceding; so that both the last column and the last row will contain 
each .but a single value. 

It remains to describe the method of forming the addends, 
which, as has been shown, consist of a series of multiples of a 
quantity, which is the same for each column, but different for 
different columns, the multipliers being in the one case {x-yy), 
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the terms of the series A«y^ and. in the other (xAy), the terms of 
the series Ad^. 

Refer to the series ASy, We notice, first, that none of the 
values (with the exception of the last two) consist of more than 
three figures. The required multiples then can be easily formed 
by the aid of a small table of the multiples corresponding to the 
first nine natural numbers. Secondly, a good many of the values 
occur twice, and some of them oftener, so that the number of 
multiples to be formed will always be less than the number of 
values in the column to be constructed. And, thirdly, if the 
values be arranged once for all, in the order of their magnitude, 
with space between them for their diflFerences, on a separate slip, 
similar to that already described, it is evident that then the mul- 
tiples wanted may be very easily formed by the continuous addition 
of still smaller multiples. 

Similar remarks apply to the other series, Ad^y corresponding 
to the terms of which, also, multiples have to be formed. The 
formation in this case, however, is much easier. Only seven terms 
of the series consist of more than two figures; as many as twenty 
of them are zero; most of the others are frequently repeated, and 
of nearly the whole of these the constant diflFerence is '5. There 
are, in fact, in no case more than twenty-four distinct multiples to 
be formed. It is to be noted, moreover, in reference to this series, 
that a good many of its terms are negative. * The multiples corre- 
sponding to these terms must consequently be subtracted instead of 
added; and this change of affection should be indicated in setting 
them down by prefixing the negative sign, or by writing them in 
red ink. 

To return now to the example. The values formed, it will be 
borne in mind, have reference each to a single year only, and are 
consequently not those that are requisite to be tabulated. The 
values for tabulation are those having reference to the whole after 
lifetime at each age. These values obviously consist of the suc- 
cessive sums formed by continuous addition of the values formed 
as above, in which x and y have a common difference. The 
formation of a few of these final values, for the first six differences 
of X and y, is shown on the opposite page. 

This construction needs little explanation. The addends in the 
several columns will be found in the successive rows in the previous 
formation. The terms in the present formation, in which the values 
of X and y are interchanged, will be found occupying corresponding 
positions in the two portions; and addition of any two of these 
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»7y 






• 


» 


• «— y = 


«-y-l 


«-y-2 


«-y-3 


-r-y-4 


«-y«6 


104 

103 

102 

101 

100 

99 

98 

97 

S^ 

95 


•0224420 
•1849220 


•0897680 
'3698440 


•1795360 
•5547660 


•2693040 
•7396880 


-3690720 
-9246100 


•4488400 
M657626 


•2073640 
•3809394 

•5883034 
•6885513 


•4596120 
•5714091 


•7343020 
•7618788 


h0089920 
•9623485 


1-2836820 
1-1904356 


. 1-6046026 
1-5237675 


1-0310211 
•7847351 


1-4961808 
-9809189 


1-9613405 
1-2261486 


2-4741176 
1-5694702 


3-1283600 
2-0108837 


1-1768547 
•8082771 


1-8157562 
1-0103464 


2-4770997 
1-26-29330 


3-1874891 
1-6165542 


4-0435878 
2-0712101 


6-1392437 
2-6774179 


1-9851318 
1*0406568 


2-8261026 
1-3008210 


3-7400327 
1-6650509 


4-8040433 
21333466 


6^1147979 
2-7577406 


7-8166616 
3-6422989 


3-0257886 
20097684 


4-1269236 
2-5725036 


5-4051836 
3-2960202 


6-9373898 
4-2607091 


8-8725385 
5-6273516 


11-4589605 
7-5567293 


50355570 
3-5329050 


6-6994272 
4-5265345 


8-7011038 
5-8513739 


11-1980989 
7-7282297 


14-4998901 
10-3779084 


19-0156898 
14-2420232 


8-5684620 
5-8279131 


11-2259617 
7-5336438 


14-5524777 
9-9500956 


18-9263286 
13-3616569 


24-8777986 
18-3366047 


33-2577130 
26-6859600 


14-3963751 
10-8635143 


18-7596055 
14-3480378 


24-5025733 
19-2673651 


32-2878856 
26-4413840 


43-2144032 
36-8949644 


68-8436730 
50-6280763 


25-2598894 


33-1076433 


43-7699384 


58-7292695 


80-1093576 


109-4717493 



xAy 



9 


y-*=0 


y-«-l 


y-;r=2 


y-«=3 


y-««4 


y-«-6 


104 
103 
102 
101 

100 

• 
99 

98 

97 

96 

95 


-0224420 
•1849220 


-0448840 
•1849220 


•0448840 
•1849220 


-0448840 
•1849220 


•0448840 
•1849220 


•0448840 
•2773830 


•2073640 
•3809394 


•2298060 
•3809394 


•2298060 
•3809394 


•2298060 
•3809394 


•2298060 
•6714091 


•3222670 
•7618788 


-6883034 
•6885613 


•6107464 
•5886513 


•6107454 
•6885513 


•6107454 
•8828270 


•8012151 
1-1771027 


.1-0841458 
1-4713784 


1-1768547 
-8082771 


1-1992967 
•808-2771 


1-1992967 
1-2124167 


1-4935724 
1-6166543 


1-9783178 
2-0206929 


2-5556242 
2-8289700 


1-9861318 
1-0406568 


20076738 
1-6609862 


2-4117124 
'2-0813136 


3-1101267 
2-6016420 


3-9990107 
3-6422988 


5-3844942 
6-2032840 


3-0257886 
' 2-0097684 


3-5685590 
2-6796912 


4-4930260 
3-3496140 


5-7117687 
4-6894596 


7-6413095 
6-6992280 


10-5877782 
9-3789193 


5-0355670 
3-6329050 


6-2482502 
4-4161312 


7-8426400 
6-1825837 


10-4012283 
8-8322624 


14-3406376 
12-3661674 


19-9666975 
18-6477511 


8-6684620 
6-8279131 


10-6643814 
8-1590783 


14-0252237 
11-6558262 


19-2334907 
16-3181567 


26-7057049 
24-4772351 


38-5144486 
34-9674787 


14-3963761 
10-8635143 


18-8234597 
15-5193062 


25.6810499 
21-7270287 


35-5516474 
32-6905431 


61-1829400 
46-6679187 


73-4819273 
57-4214331 


25-2698894 


34 3427659 


47,4080786 


68-1421905 


97-7408687 


130-9033604 
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corresponding terms will give the M corresponding to the values 
of X and y that belonging to those terms.. ThUs — 

4-0436878 
1-9783178 



Mioi. 87=6-0219056 
To show the final arrangement of the terms now formed, I give 
the concluding portion of the table corresponding to diflFerence of 
ages five years, as it will appear when completed. The colunma 
D and N are borrowed from Jones. 



Agefl. 


D 


N 


£ 


F 


M 


90 


96 


256-9646 


312-6071 


109-471749 


130-903360 


240-376110 


91 


96 


141-4307 


171-17636 


58-843673 


73-481927 


132-325600 


92 


97 


76-76788 


94-41848 


33-257713 


38-514449 


71-772162 


93 


98 


41-73244 


62-68604 


1 9-015690 


19-966698 


38-982387 


94 


99 


23-58128 


29-10476 


11-458961 


10-587778 


22-046739 


95 


100 


14-048867 


1505589 


7-816662 


5-384494 


13-201156 


96 


101 


8-133289 


6-922603 


5-139244 


2-555524 


7-694768 


97 


102 


4-414135 


2-508468 


3-128360 


1-084146 


4-?12506 


98 


103 


1-999932 


•508536 


1-604603 


•322267 


1-926870 


99 


104 


•608536 


•000000 


•448840 


•044884 


•493724 



The new columns here are E and F; M, which contains the 
sums of the corresponding terms in E and F, being also now added 
for the first time to a joint life table. And it will by this time, I 
suppose, be sufficiently understood that the fundamental properties 
of these columns are that, taking any pair of the tabulated ages, 
say 95.100, 



Egs.ioo 



=the present value of an assurance of £1 on (100) against (95); 






(95) and (100); 



(95) „ (100); 
on the joint duration of 



and the other properties, requisite for the formation of temporary, 
deferred, and intercepted assurances, necessarily follow from the 
possession of these. By the continuous summation of the terms 
in these columns, also, other columns may be formed, ad infinitum^ 
which shall possess like properties in regard to assurances increas- 
ing from year to year. 

* If Ng4 . 99 take the place of Dgt . loo in these ezpressions, thej will denote the 
annual piemiums for the Bame benefits, payable daring the joint doration of (95.100). 
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If in the foregoing construction v be made equal to unity 
(which leads to r=0, i.e., to the hypothesis of money bearing no 
interest), the construction will be much facilitated. The results of 
columns E and F will then indicate probabilities of survivorship, 
while column M will become identical with column D, since the 
number of failures after a specified age is necessarily equal to the 
number alive at the same age. 

II. — Construction in Logarithms. 

Recurring to the symbolical expressions on page 110 for the 
leading terms of several adjoining columns belonging to the case 
xyy, namely. 



a;— y=0 


ar— y==l 


ar-y=2 


«-y=3 


^104«104«^^^, 


^104«103«?^^, 


dl0iSio2V^^, 


^ ^104«10lf^^, 


diQs^mV^^, 


<^103«102t^*^, 


dmSm^^^y 


<^103*100»*®*, 


di^mv'"^. 


^1025l0lfl«^ . 


<^102«100t^^^^ 


^102*99 t^'^ 



we have to examine now, not the diflFerences, but the ratios of 
those terms. Take a column — the first. Here we have 

and we should find similar expressions for the ratios in the other 
columns. It will thus appear that the addends by the use of 
which, setting out with the logarithms of the initial terms, we 
should form continuously the logarithms of the successive terms in 
each column, are 

(a?— y=0), A log.fl?io4+ Alog.«io4+log.(l4-r), A log.c?io8+ A log.^MB-f log.(l +r), &c- 
(j?— y=l), A log.dioi-h A log.«io8-f log.(l -f r), A log.rf,o3-f A log.«,02+log.(l 4-r), &c. 
(ar— y =2), A log.c?,o4 + A log.«ioa + log.(l + r), A log.rfioa + A log.^ioi + log.( 1 + r), &c. 

^ and so on. There is nothing formidable here. Additions of three 
lines will suffice, since the constant, log. (1+r), can be combined 
once for all with the terms of one or other of the series A log. d^ or 
A log. Sy. But I use this method only for verification. There is 
an easier method for the principal formation. 

Examine the ratios in the several rows. From the first row 
we have — 

dm^lOiV^^ «104 * C?io4«io3»105 «103 ' rfio4«ia3«^* «102 ' '' 
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from the second — 

and so on. Hence^ taking the logarithms of these ratios^ the addends 
for the continuous formation of the logarithms of the values occu- 
pying the several rows will be the terms of the series A log. Sy, 

A Uke procedure to that employed above will show, that in the 
case xAy the addends for the formation in columns are series of 
terms of the same form as those obtained for the case xyy, the 
only diflFerence being that the terms of the series Alog. rf<p and 
Alog. ^y are interchanged; and that for the formation in rows the 
addends are the terms of the series A log. d^* 

The following table contains the portions of the several auxiliary 
series he^ requisite, which come into operation in the examples to 
be presently given. 



as & y 


Log. 8, 


A log. 8, 


Vlog.v 


Log.rf, 


Alog.rf, 


V log. rfx 


104 


00000000 


6020600 


6148972 


r6989700 


3010300 


3138672 


103 


•602a600 


3010300 


3138672 


0^0000000 


0000000 


0128372 


102 


•9030900 


1760912 


1889285 


•0000000 


0000000 


0128373 


101 


1-0791812 


1249388 


1377760 


•0000000 


0000000 


0128372 


100 


•2041200 


0969100 


1097472 


•0000000 


0000000 


0128372 


99 


•3010300 


0969100 


1097472 


•0000000 


1760913 


1889285 


98 


•3979400 


1072100 


1200473 


•1760913 


1249387 


1377760 


97 


•5051500 


1076339 


1204711 


•3010300 


0969100 


1097472 


96 


•6127839 


1114920 


1243292 


•3979400 


1461280 


1589652 


95 


•7242769 


1208221 


. 1336593 


•5440680 


1549020 


1677392 


94 


•8450980 


1280299 


1408672 


•6989700 


1461280 


1589653 


93 


•9731279 


1374618 


1502990 


•8450980 


1760913 


1889285 


92 


2^1 105897 


1446828 


1575200 


1-0211893 


1549020 


1677392 


91 


•2552725 


1374245 


1502617 


•1760913 


0910804 


1039176 


90 


•3926970 


1165055 


1-293428 


•2671717 


0228629 


0357002 


89 


•5092025 


1067476 


1195848 


•2900346 


1165056 


1293428 


88 


•6159501 


1066838 


1195210 


•4065402 


0986098 


1114470' 


87 


•7226339 


0988796 


1117168 


•5051500 


0450784 


0579156 


86 


•8215135 


0880425 


1008798 


•5502284 


0408362 


0536735 


85 


•9095560 


0790030 


0918402 


•5910646 


0321847 


0450219 


84 


•9885590 






•6232493 







The formation of this table is sufficiently obvious,* with the 
exception of the columns headed ^log.s^ and ^log.d^. The 
values in these columns are the corresponding values in the 
immediately preceding columns respectively, increased by log. 
(l-fr) = '0128372. The succeeding figures of this constant loga- 
rithm being 247, or say 25, the requisite correction is made by 

* A log. 8y and A log. dg must not be confounded with log. A«, and log. Adx. The 
difference ^the logarithm of a number is by no means the same thing as the logarithm of 
ike differemce of that number. 
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increasing the third and every fourth following term of the series 
in which this logarithm enters by a unit in the last place. But 
for the necessity for this correction, it would suffice to combine 
the constant logarithm with the terms of only one of the series 
A log. Syy A log. rf^. The corrections would in such case fall in 
the proper places in the values formed for verification, only when 
the differences of age are of the form 4n. 

The initial and verification values are formed as follows : — 

Initial and Verification Values, 



^7y 


a?Zy 


a?— y = 


a;-y= 


= 13 


y-a. 


-0 


y-««= 


= 13 


Log. v^^ 
M dm 

y» «104 

104.104 
Vlog.rfio4 
A ,, «ioi 

103.103 

V log. dm 

A „ W03 

102.102 
Vlog.rfioa 
A „ aio2 

101.101 

V log. rfioi 
A „ 8m 

100.100 

V log. rfioo 
A „ sioo 

99.99 
Log.r^«> 

n «99 


6520914 
6989700 
0000000 


Log.t,i« 
« dioi 

»» »91 

104.91 

V log. dm 

A „ S91 

103.90 

V log. dm 

A „ «90 

102.89 
101.88 
100.87 
99.86 

Verifica 

Log. t>iw 
« <^» 

>i 885 


6520914 
6989700 
2552725 


Log.v'^ 

n «104 
n d\Q^ 

104.104 

Vlog.ffl04 
A „ rfi04 

103.103 

V log. *108 

A „ rfios 
102.102 

101.101 

100.100 

99.99 

he above I 

Log. t>>«> 
„ % 


6520914 
0000000 
6989700 


Log.t>i» 

1) «104 
„ ^91- 

91.104 

V log. «104 
A ,,^91 

• 90.103 

V log.*io3 

A „ ^90 

89.102 
88.101 
87.100 
86.99 
Log. v^^ 

„ J99 


6520914 
0000000 
1760913 


3510614 
3138672 
6020600 


6063339 
3138672 
1374245 


3510614 
6148972 
3010300 


8281827 
6148972 
0910804 


2669886 
0128372 
3010300 


0576256 
0128372 
1165055 


2669886 
3138672 
0000000 


5341603 
3138672 
0228629 


5808558 
0128373 
1760912 


1869683 
0128373 
1067476 


5808558 
1889285 
0000000 


8708904 
1889285 
1165056 


7697843 
0128372 
1249388 


3065532 
0128372 
1066838 


7697843 
1377760 
0000000 


1763245 
1377760 
0986098 


9075603 
0128372 
0969100 


4260742 
0128372 
0988796 


9075603 
1097472 
0000000 


4127103 
1097472 
0450784 


0173075 

7162775 
0000000 
3010300 


6377910 

tion of t 

7162775 
0000000 
8215135 


0173075 

^alues. 

7162775 
3010300 
0000000 


5675359 

7162775 
3010300 
5502284 


0173075 


5377910 


0173075 


5675359 



The initial values are, of course, the same in both compart- 
ments. I have, nevertheless, formed them separately for the sake 
of symmetry, and to show more distinctly how the addend series 
vary in passing from column to column. 

I now introduce an example of the actual formation : — 
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^yy 



x-^y 


a:=104 


or- 103 


^^102 1 ^»101 


*«100 


x«99 





3510614 
6020600 


2669886 
3010300 


5808558 
1760912 


7697843 
1249388 


9075603 
0969100 


0173075 
0969100 


1 


9631214 
3010300 


5680186 
1760912 


7569470 
1249388 


8947231 
0969100 


0044703 
0969100 


1142176 
1072100 


2 


2541514 
1760912 


7441098 
1249388 


8818858 
0969100 


9916331 
0969100 


1013803 
1072100 


2214275 
1076339 


3 


4302426 
1249388 


8690486 
0969100 


9787958 
0969100 


0885431 
1072100 


2085903 
1076339 


3290614 
1114920 


4 


5551814 
0969100 


9659586 
0969100 


0757058 
1072100 


1957531 
1076389 


3162242 
1114920 


4405534 
1208221 


5 


6520914 
0969100 


0628686 
1072100 


1829158 
1076339 


3033870 
1114920 


4277162 
1208221 


6613755 
1280299 


6 


7490014 
1072100 


1700786 
1076339 


2905497 
1U4920 


4148790 
1208221 


5485383 
1280299 


6894064 
1374618 


7 


8562114 
1076339 


2777126 
1114920 


4020417 
1208221 


5357011 
1280299 


6765682 
1374618 


8268672 
1446828 


8 


9638453 
1114920 


3892045 
1208221 


5228638 
1280299 


6637310 
1374618 


8140300 
1446828 


9715500 
1374245 


9 


0753373 
1208221 


5100266 
1280299 


6508937 
1374618 


8011928 
1446828 


9587128 
1374245 


1089745 
1165055 


10 


1961594 
1280299 


6380566 
1374618 


7883565 
1446828 


9458756 
1374245 


0961373 
1165055 


2254800 
1067476 


11 


3241893 
1374618 


7755183 
1446828 


9330383 
1374245 


0833001 
1165055 


2126428 
1067476 


3322276 
1066838 


12 


4616511 
1446828. 


9202011 
1374245 


0704628 
1165055 


1998056 
1067476 


3193904 
1066838 


4389114 
0988796 


13 


6063339 


0676256 


1869683 


3065532 


4260742 


6377910 


xAy 


y-s 


y=104 


y=103 


y = 102 


y=101 


y = 100 


y=99 





3510614 
3010300 


2669886 



5808558 



7697843 



9075603 



0173075 
1760913 


1 


. 6520914 



2669886 



5808558 



7697843 



9075603 
1760913 


1938988 
1249887 


2 


6520914 



2669886 



5808558 



7697843 
1760913 


0836516 
1249387 


3183375 
0969100 


3 


6520914 



2669886 



5808558 
1760913 


9458756 
1249387 


2085903 
0969100 


4162475 
1461280 


4 


6520914 



2669886 
1760913 


• 7569471 
1249387 


0708143 
0969100 


3055003 
1461280 


6613755 
1549020 


5 


6520914 
1760913 


4430799 
1249387 


8818858 
0969100 


1677243 
1461280 


4516283 
1549020 


7162775 
1461280 


6 


8281827 
1249387 


5680186 
0969100 


9787958 
1461280 


3138523 
1549020 


6065303 
1461280 


8624055 
1760913 


7 


9531214 
0969100 


6649286 
1461280 


1249238 
1549020 


4687543 
1461280 


7526583 
1760913 


0384968 
1549020 


8 


0500314 
1461280 


8110566 
1549020 


2798258 
1461280 


6148823 
1760913 


9287496 
1549020 


1933988 
0910804 


9 


1961594 
1549020 


9659586 
1461280 


4259538 
1760913 


7909736 
1549020 


0836516- 
0910804 


2844792 
0228629 


10 


3510614 
1461280 


1120866 
1760913 


6020451 
1549020 


9458756 
0910804 


1747320 
0228629 


3073421 
1165056 


11 


4971894 
1760913 


2881779 
1549020 


7569471 
0910804 


0369560 
0228629 


1975949 
1165056 


4238477 
0986098 


12 


6732807 
1549020 


4430799 
0910804 


8480275 
0228629 


0598189 
1165056 


3141005 
0986098 


5224575 
0450784 


13 


8281827 


5341603 


8708904 


1763245 


4127103 


5675369 
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After what has been said, this example seems to require but 
little explanation. The arrangement of the values is precisely the 
same as in the preceding formation in numbers, lu the first com- 
partment X is constant in each column^ and in the second y is 
constant^ while in both the differences of age are constant in the 
several rows. The values here formed are consequently the loga- 
rithms • of the values occupying corresponding positions in the 
preceding formation. In practice it will be proper to leave the 
alternate columns unoccupie4, to receive the natural numbers, 
which it is unnecessary here to take out, since, as just mentioned, 
we already have them in the first formation. 

Refer to either portion of the present example — say the first. 
The addends in the several columns are the successive terms of the 
same series (A log. s^y commencing in each column with the 
term immediately following that with which* a commencement was 
made in the preceding column. Each term 
consequently may be traced, from its occur- 
rence in the first column, in a diagonally 
ascending line, till it appears for the last time 
in the first row. It is comparatively easy 
then, when the addends have been properly 
inserted in the first column, to insert them 
throughout, since a single reference for each 
value will suffice for every occurrence of that 
value on the same opening of the paper made 
use of. But the labour of writing the addends 
may bci spared by writing them once for all 
upon one or more perforated cards of the form 
here shown. 

The manner of using this card will be ob- 
vious from comparison of it with the first por- 
tion of the example just given. For the first 
column it will be placed with the first opening 
over the initial value in that column. Con- 
tinuous addition then will, it is apparent, pro^ 
duce precisely the same values as already 
appear in the column in question. To form 
the second column, the card will be placed so 
that the initial value in that column shall ap- 
pear through the second opening, opposite 103, 
and continuous addition will, as before, produce 
the required values. To make this more clear. 





A log.*. 




104 








6020600 




103 








3010300 




102 








1760912 




101 








1249388 




100 








0969100 




99 








0969100 




98 








1072100 




97 








1076339 
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the card is here shown in three different positions^ adapted to the 
formation of the leading terms of the first three columns. 





A log. », 




104 


3510614 






6020600 




103 


9531214 






8010300 




102 


2541514 






1760912 




101 


4302426 






1249388 




100 


5551814 






0969100 




99 


6520914 






0969100 




98 








107210(J 




97 








1076339 







A log.*. 




104 








6020600 




103 


2669886 






3010300 




102 


5680186 






1760912 




101 


7441098 






1249388 




100 


8690486 






0969100 




99 


9659586 






0969100 




98 


0628686 






1072100 




97 








1076339 







A log.*. 




104 








6020600 




103 








3010300 




102 


5808558 






1760912 




101 


7569470 






1249388 




100 


8818858 






0969100 




99 


9787958 






0969100 




98 


0757058 




' 


1072100 




97 


1829158 






1076339 





In a previous part of this paper I intimated my preference for 
the first of the two methods of construction that have now been 
described. The reason of this preference may be now briefly 
stated. It is simply this — that when the method in question is 
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employed we have the benefit of a continuous process^ and conse- 
quently the power of thorough verification^ up to a later stage than 
when the logarithmic method is made use of. By the first method 
we form continuously the actiuil values of the functions^ of which, 
by the other method, we form only the logarithms ; and as the 
operation of taking out the numbers corresponding to these loga- 
rithms is one to which an infallible cheek cannot be applied, it 
seems to follow that we have the greatest security against error by 
employing the method of construction in numbers. It is true that 
this method is attended with a little more labour than the other ; 
but, were the additional labour very much more than it is, I should 
consider it amply compensated by the advantage in regard to 
security against error which^ as we have just seen, this method 



Another distinction between the two methods deserves to be 
mentioned. When the logarithmic method is employed we can 
obtain no more than seven figures in the several results. Seven 
figures may or may not be suflScient. On this point different com- 
puters will entertain different views. Those who desite a greater 
number, however, or to ensure greater accuracy with the same 
number, can have their desire gratified to the fullest extent by 
employing the method of construction in numbers. The number 
of figures that may be obtained true by this method is, for all 
practicable purposes, unlimited. 

And now, before I close, I would direct attention to a mecha- 
nical aid, the use of which imparts an almost magical facility to 
the most complex and extensive computations, and in the absence 
of which even the best devised methods of applying formulae at all 
complex, or requiring the employment of many figures, . become 
exceedingly perplexing and irksome. I refer to the employment 
of paper, ruled in squares, each square being adapted to receive a 
single figure. By this means not only does each figure necessarily 
fall in its proper place, and so facilitate subsequent proceedings, 
but values that occur periodically, and have to be worked up to, as 
it were, in the course of continuous or other operations, can be 
inserted in their places in the outsiet, so as to avoid all necessity 
for interruption in the work. But one must try this paper to be 
able fully to appreciate its great advantages, and the facilities it 
affords. I believe I am warranted in saying, that by the employ- 
ment of it in such operations as have been described in the present 
paper, the labour that would otherwise be necessary will be found 
to be reduced one half, while accuracy will be most materially 

VOL. V. K 
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promoted. The paper may be obtained by order of any stationer. 
That which I use (foolscap) has about 70 horizontal lines and 46 
vertical lines on a page. 

I am quite aware that this paper is known to and used by a 
good many actuaries^ as well as in astronomical computations; but 
I have recently had occasion to become acquainted with so many 
instances in which it is not known^ that I believe I shall be doing 
good service in thus prominently directing attention to its advan- 
tages. 

I have now finished. I am quite prepared to learn that the 
practised computer, whatever opinion he may entertain of the 
methods I have endeavoured to develope, will think that I have 
been unnecessarily minute in my details as to their application. 
I admit it. For him I have gone into unnecessary detail. But I 
have had chiefly in view the younger members of the Institute, 
whom I would fain stimulate to enter upon the exercise of the 
construction of tables, and I have been anxious to remove every- 
thing that might prove an obstruction in their way. If two, three, 
VT four of our younger members would unite for the construction' 
of a complete set of tables of the kind now described, the labour 
would be comparatively light ; and, besides the benefit they would 
thus confer on the Profession generally, I feel very sure that, at the 
conclusion of their task, they would be ready to acknowledge that 
the exercise had been the most beneficial to themselves of any they * 
ever entered upon. They would find they had acquired such an 
intimate acquaintance with the structure and properties of the 
tables, that they could apply them to practical purposes with a 
facility and confidence which without this , preparation long expe- 
rience only could have imparted. I should be glad to afford, to 
any of our friends disposed to act on this recommendation, all the 
assistance in my power in the way of information or suggestion. 

In conclusion, I think it necessary to mention that the methods 
developed in the foregoing paper are identical in principle with 
methods I have elsewhere described for like purposes. 
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On the Laws of Mortality and Sickness of the Labouring Classes of 
England. By Thomas Rowe Edmonds^ Esq., Actuary to the 
Legal and General Life Assurance Society. 

IHB mortality^ according to age, of the general population of 
England in all localities, was first satisfactorily determined for the 
period of seven years, ending with the year 1844. The observa- 
tions and results were published by the Registrar* General in the 
year 1849; and in the following year I was allowed the opportunity 
of exhibiting in The Lancet (voL i. 1850, pp. 297-330) the prin- 
cipal results in new combinations, with my conclusions therefrom. 
The knowledge thus obtained of the mortality of the general popu- 
lation (with distinction of town from country districts) is valuable 
for testing the correctness of independent observations made on the 
mortahty of classes of the labouring population, such as are con- 
tained in " Friendly Societies,^^ whose mortality and sickness it is 
now proposed to discuss. 

Within the last few years, a very great addition has been made 
to the previously existing small stock of observations on the mor- 
tality and sickness experienced by members of Friendly Societies. 
In The Lancet of April, 1839 (voL i., p. 185), was published an 
observation made by me on the members of a metropolitan Benefit 
Society, in which observation was comprehended the deaths and 
sickness, distributed according to age over 30,000 years of life. 
At that time there existed only two similar observations — one of 
these was contained in the report of the Highland Society, and 
embraced 85,000 years of life ; the other was made by Mr. Ansell, 
and embraced 25,000 years of life. Since the time mentioned, we 
have had large additions made to this department of knowledge, 
from three sources, to the extent of two and a half millions of years 
of life observed. The first of these additions is due to Mr. Neison, , 
and embraces more than one million years of life, observed during 
the five years ending with 1840. The next addition proceeded 
from a very large Friendly Society, called the " Manchester Unity 
of Odd Fellows,^^ and embraced about 600,000 years of life^ 
observed during the three years ending with 1848 — ^this observa- , 
tion having been made by the corresponding secretary of that 
Society, Mr. Eatcliffe. The third and last addition to this depart- 
ment of knowledge has been made by authority of the British 
Government, the results having been published within the last half 
year. Mr. Finlaison, jun., has been employed tq make this obser- 
vation, which extends over the five years ending with 1850, and 
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embraces about 800,000 years of life. This last observation, like 
that of Mr. Neison, is founded on official returns, which all regis- 
tered Friendly Societies are required by Act of Parliament to make 
once every five years. 

The three observations on Friendly Societies, made respectively 
by Mr. Neison, Mr. Batcliffe, and Mr. Finlaison, jun., yield each 
its specific law of mortality and sickness. The three lawB of mor- 
tality obtained are in accordance with the general law, which in all 
other observations regulates, in adult life, the inci^ase of mortality 
according to age. The general law is this — that the rate of mor- 
tality increases, from puberty to the age of about 58 years, at the 
rate of 3 per cent. ('02991) for every advance of one year in age ; 
and after that age, increases at the rate of 8 per cent. (07969) for 
each year of age until the end of life. There exist innumerable 
specific laws of mortality, appropriate to particular masses of popu- 
lation ; but all these specific laws difier from each other only in two 
characteristic points — one characteristic being the particular age at 
which the period of " florescence '^ terminates and the period of 
" senescence " begins, and the other being the absolute mortality 
at any specified age. 

Previously to the publication of the three observations now 
under consideration, there existed grounds for believing that, in 
adult life, the increase according to age in the amount or duration 
of sickness suffered in each year of life was regulated by the same 
two numbers which regulate the increase of mortality in the periods 
of '^florescence^' and "senescence'' respectively. In the year 
1832, i published sickness tables, founded upon such unity of 
law* The present three observations confirm the view then acted 
upon, and may be «aid to establish the fact of identity between the 
constants of mortality and the constants of sickness. There is, 
however, a remarkable discrepancy between the three observations 
as to the particular age at which the period of florescence js divided 
from the period of senescence. In the three observations on mor- 
tality, and the three observations on sickness, the limiting age is 
either at 53 years or at 46 years. According to Mr. Finlaison's 
observation, the limit dividing the two periods is at the age of 
53 years, both for mortality and sickness; according to Mr. 
Ratcliffe's observation, the line of separation^ is at the age of 46 
years, both for mortality and sickness; but according to Mr. 
Neison's observation, the limits of division for mortality and sick- 
ness are different, that for mortality being at 53 years, and that 
for sickness being at 46 years of age. This difference of seven 
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years in the position of the limit dividing the period of florescence 
from that of senescence^ occasions a difference of 40 per cent, in 
the relative mortality or relative sickness at ages above 53 years 
compared with ages below 46 years. For example : assuming (as 
is not far from the truth) the mortality and sickness stated by all 
three observers to be equal at ages below 46 years, it will ensue^ 
from the difference in the position of the limits just mentioned, 
that at any specified age above 53 years the mortality observed 
by Mr. Ratcliffe is 40 per cent, greater than the mortality observed 
by Mr, Neison and Mr. Finlaison, and that the sickness observed 
by Mr. Ratcliffe is equal to that observed by Mr. Neison, but 40 
per cent, grekter than the sickness observed by Mr. Finlaison. 

The discrepancies just mentioned are of such magnitude as to 
detract considerably from the value of the results of all three 
observations at any age exceeding 53 years. In order to extract a 
useful result from the apparently contradictory observations, it is 
necessary to devise some principle of reconciliation which will 
explain the inconsistencies. Such a principle- is found in the 
assumption, that one particular class of facts has been treated in 
three different ways by the three observers, whether designedly or 
not. The class referred to is that of members retired on the 
^uperannuation or sick pension list. It appears highly probable 
that Mr. Ratcliffe, in his observation, has treated all on this list as 
sick, and added their deaths to the general amount of deaths. On 
the other hand, it appears highly probable that Mr. Finlaison has 
treated nearly the whole of this class as pensioners in good healthy 
and removed them from observation, whether as regards sickness 
or mortality.* To reconcile the third observation with the two 
just mentioned, it is necessary to assume that Mr. Neison has 
designedly reckoned all superannuation-time as sick-time; and that 
he has imavoidably omitted the deaths of the same class of mem- 
bers, because they were omitted in the returns from Friendly 
Societies submitted to him. 

It may be useful here to remark, that Friendly Societies in 

general make these returns very reluctantly, and are careless as to 

their correctness or completeness. A very large proportion of the 

total returns from these Societies has been rejected by Mr. Neison 

and Mr. Finlaison as unavailable, through obvious defects arising 

from negligence, wilful or otherwise. As regards the adopted 

residue of the returns containing no obvious defects, the results 

which they indicate cannot be entitled to much confidence, unless 

* The interpretation here saggested of '* aickneas ^ has been confirmed by. Mr. Finlai- 
son, in the second part of his official report, bince published. 
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they are consistent with one another, and corroborated by other 
observations founded upon facts better attested. ' It is fortunate 
for the public that there exists such an extensive and well authen- 
ticated observation as that of Mr. Ratcliffe, with which can be 
compared the observations of Mr. Neison and Mr. Finlaison. From 
his position in connection with the " Manchester Unity/' we have, 
in Mr. Ratcliffe, responsibility for facts as well as conclusions; 
whilst Mr. Neison and Mr. Finlaison are responsible for arithme- 
tical conclusions only, founded upon alleged facts, whose correctness 
they had no power of testing. 

There is another way of treating the discrepancies mentioned, 
which is, to assume that the statements of all three observers are of 
equal weight, and that the true statement is the mean of all three 
statements. This plan of proceeding is found highly successful, 
as will be seen on inspection of Table III. (p. 145). It will there 
be perceived that the results of the combined observations can be 
closely represented by assuming the age of 48 years to be the point 
of separation of the period of ^' florescence '^ from that of ^'senes- 
cence,^' for mortality as well as for sickness. Out of twenty-four 
points of comparison of sickness and mortality, at decennial inter- 
vals of age, there will be seen twenty-three points of agreement; 
whilst the only point of divergence (which is, in ''city'' mortality, 
between the ages of 55 and 65 years) is a specialty hereafter ex- 
plained, in which all three observations agree in departing from the 
theoretical numbers. 

In the " Manchester Unity," at ages above 53 years, the morta- 
lity (shown in Table I., p. 143) is 15 per cent, greater than the mor- 
tality of the total male population of England. This higher relative 
mortality is such as might have been anticipated from this Society, 
containing less than the average proportion of members resident in 
rural districts, and more than the average proportion of members 
resident in town and city districts. According, however, to the 
observations of Mr. Neison and Mr. Finlaison, at ages aibove 53 
years the mortality in Friendly Societies (containing the due propor- 
tion of rural, town, and city members) is 20 per cent, less than the 
mortality of the total male population of England. This is an un- 
expected result, which is open to doubt, more especially from the 
fact that there is a discrepancy in the statements of sickness at the 
same ages respectively made by Mr. Neison and Mr. Finlaison, which 
discrepancy, when converted into its proportional amount of deaths, 
would be just sufficient to make up the suspected deficiency of 20 
per cent. The sickness suffered at ages exceeding 53 years is 40 
per cent, greater, according to Mr. Neison, than it was according to 
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Mr Finlaison. The alleged mortality being equal in the two caseB^. 
it would follow that the sickness of a population can be greatly 
increased without the deaths being simultaneously increased — a 
conclusion opposed to all experience. It is nearly certain that the 
extra 40 per cent, of sickness observed by Mr. Neison represents 
the life-time of all superannuated members^ which life-time is alto- 
gether excluded from his observation by Mr. Finlaison. If one 
half of all superannuation-time be true sickness^ Mr. Neison^s ob- 
servation^ as compared with Mr. Finlaison's, will contain an extra 
20 per cent, of true sickness^ without any extra per centage of deaths. 
Ji, however^ an addition to the deaths (for omissions in the returns) 
be made^ proportionate to the extra per centage of the true sickness 
observed by Mr. Neison, the resulting mortalities of all three obser- 
vations will be. in harmony with each other, and conformable to 
expectation. 

It is also to be remarked, that if the mortality of members of 
Friendly Societies is influenced by " selection/' as is probably the 
fact, there will be additional reason for doubting the truth of the 
statement in question ; for the statement of Mr. Neison and Mr. 
Finlaison is, that in Friendly Societies the mortahty in the period 
of florescence, as well as in the period of senescence, is 20 per cent, 
less than thi(t of the total male population of England of the same 
age. The former part of this statement is probably true ; but the 
latter part is inconsistent with the former part, and the known 
ordinary eflects of selection of good lives from the general mass. 
In Friendly Societies the great majority of members are admitted 
below the age of 35 years; so that the effect of selection, being 
hmited to about 15 years from admission, does not extend to the 
period of age exceeding 53 years. Assuming the reduction of 20 
per cent, in the mortality during the period of florescence to be 
caused by ^^ selection,^' there ought to be no difierence, in the 
period of senescence, between the mortality of members of Friendly 
Societies and the mortality^f the classes from which the members 
have been selected. It may be useful here to remark, that a re- 
duction through selection of 20 per cent, in the mortality for the 
period of florescence is equivalent in appearance to a retrogression of 
four years in the limit at which the period of senescence commences. 
If, as is the fact, this limit in the total male population of England 
is at the age of 53 years, the corresponding position of this limit in 
Friendly Societies affected by selection in the degree mentioned 
would be at the age of 49 years. 

In the three several observations the members are distributed 
into three classes, according to their residence in "rural," *'town,'' 
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or *' city " districts ; and the rates of mortality and sickness at 
different ages are separately stated for each class. The general 
result of all the observations is, that the mortality of the town is 
25 per cent, greater than the mortality of the rural districts; and 
the mortality of the city 25 per cent, greater than that of the town 
districts. In Mr. Batcliffe^s observation, the mortality of the 
aggregate population is greater that the mortality of his town 
population ; but in Mr, Neison's and Mr. Finlaison^s observations, 
the mortality of the aggregate is considerably less than that of their 
town population. These variations are accidental, and arise from 
the absence of any settled principle regulating the distribution of 
the members into the three classes. Mr. Ratdiffe has distributed 
his numbers equally amongst the three classes of rural, town, and 
city residents, and has formed his rural class from residents of town- 
ships or parishes whose total population is less than 5,000 of all 
ages and both sexes. Mr. Neison (who has been followed by Mr. 
Finlaison) has distributed his numbers so that the rural, town, and 
city residents are in the proportions (nearly) of 4, 2, and 1, respec- 
tively; and Mr. Finlaison (with Mr. Neison probably) has formed 
his rural class from residents in townships or parishes whose total 
population is less than 3,000. Instead of these classifications, with- 
out any apparent principle, it appears to me that the preferable course 
would have been to comprehend in the ^^town^' class about one half 
of the total numbers, and so to have adjusted the limits of magnitude 
of the places designated as ''towns ^' as to render the mortality of 
the class resident in towns coincident in amount with the mortality 
of the aggregate population observed. Having thus fixed the inter- 
mediate ''town class,^' the two extremes of rural and city classes 
would be simultaneously fixed. I acted upon the opinion now ex- 
pressed, in forming a system of theoretical life tables, which I 
published twenty-two years ago. I divided the population into 
three classes, and gave to the three degrees of mortality the desig- 
nations "viUage,^^ "mean,^^ and "city.^^* The names of the two ex- 
treme classes were indicative of extreme rarity or extreme density 
of population ; the intermediate term was used to indicate either a 
population of mean density, or the aggregate population indepen- 
dent of density. 

Both Mr. Neison and Mr. Finlaison have, in their observations, 
made an important subdivision of the residents of rural districts 
into two classes, whose mortalities differ from one another in as 
great a degree as the mortality of town districts differs from that 
of rural districts in general. One of these two subdivisions is a 
class consisting chiefly of agricultural labourers; the other sub- 
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division is a class consisting of the residue of all residents in rural 
districts. According to both observations, the mortality of agri- 
t^ultural labourers is less than the mortality of the residue of the 
rural class in the proportion of 4 to 5^ which is the relation of rural 
to town and of town to city mortality. Attempts have been made 
to subdivide the '^town'' and the ^'city^' members of Friendly 
Societies into classes suffering similarly well marked different 
degrees of mortality; but, apparently, hitherto without success* 
This failure of the investigation so far as regards town and city 
districts, affords however no ground for doubting, what is evi- 
dently the fact, that the range of mortality between classes occu- 
pying the extremes of good health and bad health is much greater 
in city than it is in rural districts. 

llie mortality experienced by members of Frieiidly Societies 
resident in *'city" districts, according to the observations of Messrs, 
Neison, Finlaison, and Ratcliffe, approaches nearly to the mortality 
<^ the male population of large towns of England of the healthiest 
class, such as York, Sunderland, Plymouth, Brighton, fee. [See 
Table II., p. 144; and the Lancet /noL i. 1850, p. 880.) The 
result has been obtained by combining together the members 
of Friendly Societies resident in large towns of the first, second, 
and third degrees of healths Liverpool and Manchester represent 
large towns or cities of the third or lowest degree of health in 
England — the mortality of these large towns being 50 per cent, 
greater at most ages than that of the healthiest class of large towns 
just mentioned; and 100 per cent greater than the mortality of 
the four healthiest Registrar's divisions, which comprehend one 
third part of the total population of England. It may also be seen, 
on comparing together the first and last columns of Table II., that 
the least mortality observed between the ages of 35 and 65 years 
is one third part only of the greatest mortality observed in England 
at the same interval of age — ^the least mortality being that of agri- 
cultural labourers, observed *by Mr. Neison. The true range of 
mortality is, however, considerably greater than the observed range 
of 1 to 3; for it is nearly certain that, in all towns of great mag- 
nitude, there exist two large classes, occupying the extremes of good 
and bad health, one of which suffers a mortality one third less, and 
the other a mortality one third greater, than the average mortality 
of the whole population of the town; whence we are justified in 
concluding that, in the least healthy class of large towns of Eng- 
land, there exists a considerable portion of the population suffering 
a mortality four times as great as that which has been observed to 
exist in a class formed by selection from agricultural labourers. 
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All three ob8ervers> in their statements of ^'city^' mortality at 
ages above 55 years, agree in presenting a similar anomaly. Accord- 
ing to all three statements, city mortality is considerably greater 
than town mortality at all ages under 55 years, whilst at ages above 
55 years the relation is reversed, though in a less degree. On in- 
spection, however, of the three last colunms of Table IL, exhibiting 
the rates of mortality according to age of three classes of the largest 
towns of England, arranged according to their degrees of healthi- 
ness, there will be found no such anomalous appearance. It will 
there be seen, that at ages above 55 years the unhealthiness of 
either class of towns is as strongly indicated by increased mortaHty^ 
as it is at ages below 55 years. There is thus no countenance 
afforded to the paradox presented by Messrs. Neison, Finlaison, and 
Ratcliffe — that as the unhealthiness of large towns increased, the 
mortality of the population at ages above 55 years proportionally 
diminished. 

The anomalous appearance in question is probably attributable 
to the mixing together in one observation of classes resident in 
cities, whose mortalities are widely different. All three observers 
have formed their ''city" class out of residents in large towns whose 
mortalities, for their total populations, differed from one anoth^* as^ 
much as 50 per cent., as already stated. In the case of such com- 
bination of two classes differing greatly in mortality, the result 
exhibited at the early ages will be the mean of th^ rates of mortahty 
for the healthy and the unhealthy parts of the population. At the 
higher ages, however, therate of mortality belonging to the healthier 
portion of the population will alone appear, by reason of the pre- 
vious extinction by death of the portion subject to the higher of the 
two rates of mortality. The error arising from defective classifica- 
tion is much greater in city than it is in town or rural populations; 
but it can never be altogether avoided. In deducing the mortality 
of the total population of England, a defect of the nature alluded 
to must exist through the difficulty of forming classes of people 
whose mortalities are nearly on an equaUty. The mortality of a 
combination of correctly constituted classes will never increase 
according to age so rapidly as the mortahty of the classes observed 
separately would increase. In the total male population of England, 
the Une which apparently divides the period of florescence from that 
of senescence is at the age of 53 years. It is not improbable that 
the true line of division for the separate classes is at 51 years of 
age, the difference of two years being the effect of the combination 
of various classes whose amalgamation is necessarily imperfect. 

It has already been stated that sickness, in duration for each 
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year of life^ increases with the age^ according to the same law which 
regulates the increasing proportion of deaths to the numher living 
at successive ages. From the unity of law between sickness and 
death in relation to life^ it necessarily follows that the sickness 
endured at any age bears a* constant proportion to the deaths at 
any specified age. This proportion is commonly found to be, that 
of two years of sickness to one death. Occasionally this proportion 
is as low as one year and three quarters, and as high as two years 
and a half, of sickness to each death. In addition to the law deter- 
mining the duration of sickness at each age, there is another law, 
which connects together the number of attacks or cases of sickness 
with the number of deaths, and consequently with the number of 
living, and with the duration of sickness at each year of age. The 
law which regulates the attacks of sickness was first communicated 
to the pubUc in The Lancet of the year 1836 (vol. i., p. 855), in 
an article wherein I showed, from recent observations, that the 
fatality of cases or attacks of sickness increased with the age accor* 
ding to the law whic^ regulates the increase of mortality and the 
increase of duration of sickness for each year of Ufe. I then stated 
it to be an inevitable consequence of the identity of the numbers 
regulating tha proportion of attacks of sickness to deaths, of dura- 
tion of sickness to Ufe, and of deaths to life at each age, that the 
number of annual attacks of sickness for a given number living 
was the same at all ages, and that the duration of each attack of 
sickness increased with the age in the same degree as the mortality 
increased. 

The most interesting and remarkable of the above laws of sick- 
ness is that which makes the proportion of annual attacks of sick- 
ness to the number Uving constant at all ages. Notwithstanding 
its extreme simplicity, the existence of such a law does not appear 
to have been suspected previous to its announcement; nor did 
there exist, at that time, any facts which could be appealed to as 
supplying direct evidence of its existence. The pubUc were subse- 
quently indebted to Dr. Farr for adducing facts directly proving the 
constancy of the proportion of the numbers attacked by sickness 
to the number living at various ages of adult life. In the returns 
from Friendly Societies published by Mr. Neison and Mr. Finlaisop, 
a great multitude of facts have been collected in further corrobora- 
tion of the proportion of attacks of sickness being constant, and 
independent of age — at least in the period of florescence. According 
to Mr. Neison, the constant proportion of living persons attacked 
by sickness, in any year between 20 and 50 years of age, is 22 per 
cent. According to Mr. Finlaison, the constant proportion is 24 
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per cent, in each year. In both observations there i& a depression 
of about 2 per cent, in the attacks near the age of 33 years^ which 
is the age af which the greatest number of admissions of new mem- 
bers occurs; and which consequently is the age at which ^^ selection ^^ 
might be expected to have the greatest disturbing effect^ whether 
on sickness or on mortality. 

In the period of senescence> or at ages exceeding 50 years^ the 
facts bearing on the laws of sickness (whether of attacks (Mr of dura- 
tion) are everywhere imperfectly recorded, on account of the diffi- 
culty of distinguishing cases of sickness from cases of debility from 
old age. Judging from all observations hitherto made, there 
appears to be no ground for doubting that the law of attacks, like 
the law of duration, of sickness, is continuous throughout the two 
periods of '' florescence '^ and " senescence/' or from the earliest to 
the most advanced age of adult life. The returns of Mr. Neison 
are not available for the purpose of determining whether the pror 
portion of attacks of sickness is constant at advanced ages, as well 
as at ages under 50 years, because no attempt has been made to 
distinguish therein sickness from old age; but the returns of 
Mr. Finlaison, which professedly represent pure sickness, free from 
cases of debility from old age, are sufficient for the present purpose.. 
There is, however, a preliminary correction to be made in the num- 
bers which Mr» Finlaison takes to represent attacks of sickness, 
which correction is of small amount at ages below 50 years, but is 
of great magnitude at very advanced ages. Mr, Finlaison assumes 
the number of persons who have been on the sick list in the course 
of the year to represent the number of new attacks of sickness in 
the year. This assumption is obviously incorrect, for in such list 
is included the cases of sickness remaining at the end of the pre- 
vious year, and transferred to the new year. The number of such 
transferred old cases of sickness is represented by the proportion of 
living constantly sick at the particular year of age, which is the 
correction to be applied in diminution of Mr. Finlaison's alleged 
numbers of attacks. For example: according to Mr. Finlaispn's 
tables, and taking decennial intervals of age, the proportions conr 
stantly sick at the ages 50 and 80 years, respectively, are 3J and 
26 per cent. Also, according to the same tables, the annual pro- 
portion of persons on the sick list is 26 J per cent, at the age oif 50 
years, and 56 per cent, at the age of 80 years. If we subtract 
from the latter numbers the corrections previously given, we obtain 
the numbers 23 and 30 per cent, as the corrected per centage of 
new annual attacks at the respective ages of 50 years and 80 years» 
These two numbers approach sufficiently near to each other to 
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warrant the presumption that a defect in the observatioi^ is the 
f^ause of the failure to obtain an exact coincidence. The apparent 
excess of attacks at the age of 80 years is in all probability owiog 
to the complication of debility from old age with cases of sickness. 
Seven out of thirty cases of sickness would not have had the visible 
eflFect of producing incapacity for labour, if the man of 80 had not 
been subject to a debility from which the man aged 60 was com- 
paratively free. 

On inspection of Table III., it will be seen that at the mean 
age of 40 years the rate of sickness obtained by combining all three 
observations is 1'17 weeks to one year (or 52 weeks) of life, which 
is the same thing as 2*24 years of sickness to 100 years of life, or 
2*24 per cent, of the living constantly sicL From the same table 
it will be seen that the mean number of deaths at the same age, 
according to the same combined observations, was 1*02 in one year 
out of every 100 people living. There was consequently 2*24 years 
of sickness to 1*02 deaths, or 2*20 years of sickness to one death. 
This rdation of sickness to death remains constant whe^ other ages 
are compared in the assumed observation representing the mean of 
all three observations. 

The rdation of sickness to death, which is constant for different 
ages in the same observation, is subject to variation in different 
observations. For example: in rural districts, the proportion of 
sickness to one death, at every age, is found to be 2*52 years, when 
the average of all three observers is taken; whilst in town and 
city districts, the averages similarly obtained are 2*29 and 1*92 
years of sickness to one death. This result, from combining the 
4;hree observations on each of the three districts, is not, however, in 
accord with the separate observations, for Mr. Finlaison states the 
<lisproportion between rural and city sickness to one death to be 
much greater than the disproportion stated by the other two 
observers. 

The present three observations, when closely investigated, do 
not however either of them make good the proposition, that the 
quantity of true sickness to one death is less in cities than it is in 
rural districts. Mr. Finlaison, in showing the effect of " heavy*' 
labour in increasing the apparent sickness, has supplied a cause 
sufficient to account for the apparent excess of rural sickness over 
town and city sickness. The apparent sickness, according to Mr. 
Finlaison, depends in a great measure on the occupation or labour 
of members being " heavy*' or '^ light.** He has shown, that at 
any given age, whether in rural or city districts, whether the mor- 
tality is high or low, the apparent sicknass is 20 per cent, greater 
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for heavy than it is for light labour. In the two cases, the real 
amount of sickness is probably the same; but the incapacity for 
labour^ or apparent sickness, is 20 per cent, greater in the case a£ 
heavy labour. This excess probably arises from minor degrees o£ 
sickness, which are sufficient to incapacitate for heavy, but not for* 
light, labour. The proportion of " heavy " labour is much greater 
in rural than in city districts. We have thus a reason for expecting^ 
more apparent sickness in the former than in the latter districts. 
The cause now mentioned, when taken in combination with the 
opposite i^ethods of treating superannuation, is also sufficient ta 
account for the disproportion of rural to city sickness being greater 
according to Mr. Finlaison than it is according to the other two 
observers ; for a considerable proportion (one fourth part) of the 
sickness exhibited in the tables of Mr. Neison and Mr. Batcliffe 
consists of the life-time of superannuated members, who do not 
engage in labour, whether heavy or light. On the other hand, 
Mr. Finlaison, in his tables, takes no account of superannuation, 
except to exclude it from any connection with' sickness. It thus 
happens that all Mr. Finlaison's recorded sickness is affected by the 
distinction of heavy and Ught labour, whilst three fourths only of 
the sickness recorded by Mr. Neison and Mr. Batcliffe is so affected. 
The laws of mortality, of sickness, and c^ health, may be said 
to be the three chief regulators of human life. It has been already 
shown, that there exists such a parallelism between the two laws of 
mortality and sickness (in duration), that when the mortality at any 
age is known, th&sickness at the same age is also known, by means of 
the existing constant relation of sickness to death at all ages (about 
two years of sickness to one death). It remains to be seen that 
the degrees of health at different ages also bear a simple and con^ 
stant relation to the mortality. It is first to be noticed, that health- 
time, being that portion of a man^s life-time which is not sick-time, 
will of course decrease with the age as sick-time increases; so that^ 
at very advanced ages, sick-time and health-time will form nearly 
equal portions of a man^s life-time. At the early ages, however, of 
adult life, the proportions of health-time to life-time decrease so 
slowly, that, for the purpose of estimating the amount of health 
enjoyed at any age between 20 and 50 years, the element of time 
may with propriety be neglected, and the degree or intensity of 
health be alone regarded. On reflection it will be easily perceived 
that the degree of health possessed at any age is identical or syno- 
nymous with the vital force possessed at that age. The mortality 
is the inverse measure of the vital force, and is consequently the 
inverse measure also of the intensity of health. 
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For the purpose of illustrating the combined effects of the laws 
€)f mortality, sickness, and health, let any two ages in the period of 
^* florescence/' differing from each other by the interval of 24 years, 
itself. For example : if the mortality, sickness, or health, be nume- 
rically expressed for the age 20 years, we have only to multiply 
be taken, this being the interval in which the mortaUty doubles 
such mortality or such sickness by 2, in order to obtain the numbers 
expressing the mortality and sickness respectively as existing at the 
age 44 years. Similarly, the intensity of health at the age 44 years 
is obtained by dividing by 2 the number expressing intensity of 
health enjoyed at the age of 20 years. If, instead of comparing 
people of different ages in the same class of population, we compare 
people of the same age in different classes of population, whereof 
the mortalities differ in the proportion of 1 to 2, we obtain the 
same results as those just stated ; if the mortality is increased 100 
per cent, the sickness will be simultaneously increased 100 per 
cent«, and the intensity of health reduced 50 per cent. Sickness 
and death are unquestionable evils, which increase as the force of 
life or health decreases; additions to intensity of life or health 
are unquestionable benefits, because they have the effect of dimin- 
ishing unquestionable evils. Independently of these unquestionably 
beneficial effects, there is ground for assuming that life or health is 
intrinsically a benefit : whence it would follow, that additions to 
intensity of life, or robustness of health, must also be benefits. If 
the intensity of life or health be doubled, there is nothing to oppose 
the conclusion that the intrinsic benefit, pleasure, or happiness, is 
also doubled 

All three observers have devoted much of their attention to 
investigations of the mortality of members of Friendly Societies, 
classed according to occupation, with a view to discover the effect 
of any particular branch of labour or occupation in prolonging 
or shortening the duration of life. So far as regards the great 
majority of branches of labour examined, the comparative results 
elicited by the three observers are unsatisfactory, since they fail to 
exhibit any principle of classification applicable to trades in general. 
In one important respect, however, the three observers are nearly 
agreed, viz., as to the two classes which occupy the extremes of the 
scale of vitality. The highest rank is occupied by agricultural 
labourers ; the lowest rank is occupied by those in the occupation 
of clerks. The highest degree of vitality belongs to the class whose 
corporeal powers are most exercised ; the lowest degree of vitality 
belongs to the class whose corporeal powers are least exercised. 
According to the observations of both Mr. Neison and Mr. Rat- 
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cliffe^ the vitality of clerks is lower than that of painters, potters^ 
and miners; that is to say, an occapation involving no corporeal 
labour is apparently more detrimental to life than occupations in- 
volving corporeal labour in a poisoned atmosphere. 

According to the observation of Mr. Finlaison, ^' heavy" labour 
in rural districts is attended by increased vitality, whilst in town 
and city districts heavy labour has no similar advantage over light 
labour. This opposition of results is open to question on the 
ground of imperfect classification of the trades taken as the con- 
stituents of heavy labour and light labour respectively. A large 
proportion of the trades carried on in towns and cities has been 
classed by Mr. Finlaison as heavy labour, although confined to the 
hands and arms, and involving little exercise of the chief or lower 
limbs of the body. Such labour cannot, with reason, be considered 
as the counterpart of the unmistakably " heavy'^ labour of the agri- 
culturist. It is highly probable that, if the distinction between 
heavy labour and light labour were as well marked in towns and 
cities as it is in rural districts, a similar advantage would be shown 
to exist in all three cases in favour of the vitality of the classes 
whose labour is " heavy." 

The amount of bodily labour undergone, or muscular force 
exerted, by any particular class of labourers, appears to afford a 
correct index of the vitality of that class. This principle, which 
has been shown to be applicable to the opposite extremes (agri- 
culturists and clerks) in the scale of vitality, would probably be 
found applicable to the intermediate classes, if they could be ar- 
ranged in well marked grades of labour undergone. This principle, 
when applied to the aggregate of trades collected in rural, town, 
and city districts respectively, will serve to explain why the vitality 
of rural is greater than that of town populations, and that of town 
greater than the vitality of city populations; for it cannot be 
doubted that the average amotint of labour undergone by i^ch man 
is greater in rural than in town, and in town greater than in city, 
districts. The disparity in the vitahties of the rural, town, and city 
populations would be greater than that observed if the native resi 
dents alone of rural, town, and city districts had been compared; 
for there is a great interchange of population by migration between 
rural and town districts, and between rural and city districts, whilst 
at the same time the balance of gain by migration is always against 
rural districts, and in favour of town and city districts. This trans- 
fusion of the rural element unduly elevates the vitality belonging 
to the native populations of towns and cities, at the expense of the 
vitality belonging to natives of rural districts. If such recruiting 
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from rural districts were stopped^ the population of a large city^ in 
however healthy a locality, would, in no long period of time, be- 
come unable to m^tain its members by propagation.* 

When classes of people engaged in different occupations are 
compared, there appears to be no reason for doubting that the 
Titality of each class is proportional to the amount of labour per- 
formed by that class. It is only when single individuals of the 
same or different classes are compared that the principle is found 
to be inapplicable. The vitality of an average agricultural labourer 
is greatly superior to that of an average clerk ; but there are many 
clerks who possess a greater degree of vitality than that of an 
average agricultural labourer. An agricultural labourer commonly 
exercises his power of labour to its full extent ; whilst many a clerk, 
possessing a great power of labour, does not exercise that power. 
In the former case, labour undergone and capacity for labour are 
almost exfu;t measures of one another; but in the latter case, the 
labour of an individual is no index of his capacity for labour. 
Amongst individuals engaged in the same occupation, it may be 
said, with great appeaxance of truth, that the vital force of each is 
proportional to bis capacity for labour. Having arrived at this 
principle, governing the vitality of the members of any one trade, 
there appears to be no obstacle to the extension of the principle to 
individuals of different trades, when compared together, and to say 
generally, that the vitality of any individual is proportional to his 
capacity for labour. In the majority of occupations (excluding that 
of agricultural labourers), the capacity for labour is generally in 
excess of the labour actually performed ; but the proportional excess 
is probably nearly the same in most trades, whilst the excess itself 
has a continual tendency to diminution. This tendency is a conse- 
quence of the general law, that capacity for labour increases with 
the full exercise of that capacity, but diminishes when that capacity 
is insufficiently exercised. 

The vital force of any human being is closely and almost insepar- 
ably connected with the capacity for muscular exertion. The greater 
the muscular force, the greater the vital force — a conclusion which 
might be arrived at without the aid of statistical observations of the 
number living and dying. Nearly all the known elements of dnimal 
vitality are included or involved in the capacity for hard labour. 

* Since the above remarks were written, the Commissioners of the Census of 1851 
faaye published their Report, exhibiting for Uie first time the birthplaces of the English 
population. It is there shown, that out of every 100 adult persons resident in London 
and 61 other large towns of England, only 40 were resident in the towns wherein they 
were bom ; whilst of the remaining 60 immigrants, 20 were bom in other parts of the 
counties in which they reside, 30 were bom in other counties of England, and 10 were 
"bom in Ireland and Scotland. 

VOL. V. L 
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The animal organization is tasked to its full extent by hard labour ; 
if any of the principal organs be unsound, bard labour will prove 
the defect. The capacity for long continued hard labour cannot 
exist without powerful digestive and respiratory organs, a great 
strength of muscular fibre, and nearly all other known elements of 
strong vitality. 

The vital force of mankind (and probably of animals in general) 
is subject to a composite law, consisting of three parts, one of which 
is immutable, and the other two variable, and capable of being 
influenced by human agency. The constant annual rate of increase 
of the vital force throughout the period of "childhood,'' the constant 
annual rate of decay of the vital force during the period of " flores- 
cence,'' or reproduction, and the greater constant annual rate of 
decay of the vital force during the period of " senescence/' are in 
all probability immutable quantities which, like the law of gravita- 
tion, form part of the foundations of the universe. The second 
part of the composite law eonsists in the extent of the two periods 
of childhood and florescence respectively. In different masses of 
population, and in the same mass at different times, the extent of 
the period of childhood has been known to vary so much as thrpe 
years, and the extent bt the period of florescence so much as ten 
years. The cause of these variations is yet unknown. If the cause, 
when discovered, should prove to be under the control of human 
agency, the extent of these periods may be permanently prolonged, 
of which the effect would be more than a proportional prolongation 
of human life. The third and last part of the composite law of 
vital force consists in the absolute anK)unt of that force possessed 
"Bt birth, or at any specified age, by the average individual of a 
class. This amount, in England, has been shown to vary so greatly, 
that there exist classes of population whose mortalities at the same 
age differ from each other in the high proportion of one to three. 
These great variations have been shown to have a close connection 
with degrees of bodily labour, and are apparently, to a great extent, 
under the control of hui)ian agency. Without any interference of 
man, the laws of nature operate to promote the increase of the 
classes possessing the higher degree of vitality, and to retard the 
increase of the classes possessing the lower degrees of vitality. It 
is, however, within the power of man greally to aid the operations 
of nature, by offering additional rewards to the higher degrees of 
labour, and affording additional facilities for the increase of that 
part of the ' population which is now ascertained to possess the 
highest degree of vitality. 
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On a Method of substituting Francs and Centimes for the present 
English Metallic Currency. By James Yates, Esq., M.A,, 
F.R.S. 

[Read before the Statistical Section of the British Association for the Advance- 
ment of Science, at Liverpool, on the 25th September, 1854.] 

Having for some years been an advocate for the abolition of the 
measures, weights, and coins, now used in Oreat Britain, and the 
adoption in their stead of the systhne m4triqite, employed through- 
out a great part of the Continent, I have had occasion to consider 
the various difficulties which present themselves in the jprosecution 
of this object. 

One of the first of these difficulties in the order of time, and 
one of the first also in the magnitude of the obstacles to be re- 
moved, is the presumed necessity o( calling in the existing English 
coins, and substituting new ones in their place. This is not a 
difficulty attendant upon the adoption of francs and centimes, or of 
any particular kind of money rather than another. In the evidence 
given before the late Decimal Coinage Committee, and more espe- 
cially in the evidence of Sir John Herschel, the Master of the Mint, 
it is represented as a most formidable obstacle to the introduction 
of the plan, which is recommended by that Committee. Sir John 
Herschel, after explaining his ideas upon the best method of effect- 
ing the change, says — " I should feel disposed to assign somewhere 
about twenty years from its commencement as a probable term for 
the completion of the process, and the introduction of a totally new 
coinage.^'* The inference in the minds of many of those who have 
paid attention to the subject has been, that it is impossible to 
adopt in this country a decimal coinage upon any plan whatsoever* 

It will be my object to offer some suggestions respecting the 
best method of obviating this difficulty. 

The principal agency which I should employ, and which I 
believe has never yet been proposed, would be the issue of a paper 
currency for this particular purpose. I wish therefore to observe, 
as a preliminary remark, that I am not more friendly than others 
to the use of paper money, but have always been of opinion, both 
that all credit should be based upon a solid foundation of real pro- 
perty, and that promissory notes, bills of exchange, and aU other 
written representations of value, should only be resorted to in cases 
of great and manifest advantage to all the parties concerned* But 
in this case, I both propose to make the notes payable after a very 
short period of time, and to issue them in order to accomplish an 
* Report from the Select Committee on Decimal Coinage, 1853, p. 50. 
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immense national benefit^ which will probably never be attained in 
any other way. 

The lowest of these notes would be of the valae of a franc ; the 
higher would represent the values of all the intended coins above 
the value of a franc* They would therefore bear some resem- 
blance to the paper money now current throughout all Germany^ 
which the Grermans very commonly take in preference to metallic 
currency. There is some reason to apprehend that this new cur- 
rency might become rather too acceptable in our own country; and 
the only well grounded objection to my plan which I can anticipate 
is, that if this currency were once introduced, it might be so 
popular, that it would remain longer than its presence would be 
necessary. 

The value of francs and centimes having been accurately ascer- 
tained in relation to pounds, shillings, pence, and farthings, every 
note should express the amount paid for it in the present currency, 
the amount to be received for it in francs and centimes, and the 
period within which it must be presented for payment. In adjust- 
ing the rate of exchange, the advantage of minute fractions should 
be given to the holder of the note ; so that, if the exchange cannot 
be made with perfect exactness, the holder of the note may receive, 
in addition to what is due to him, such a fraction of a centime as 
may be necessary to make even money. For example: having 
paid 9i^., he would receive a franc, although a franc might be 
worth half a centime or a quarter of a centime more than 9^d. 
Thus every holder of English coin would receive his due, or more 
than his due, and the Government would be repaid for these small 
outgoings by the interest of the money represented by the paper, 
or by the profits accruing from a well regulated system of coinage. 

In order to prevent forgery, the pattern of the notes, and the 
mode of manu&cturing them, ought to be kept secret until they 
are issued ; and if it were required to present them for payment 
within a sufficiently short time, there would be no danger of 
fraudulent imitation. They might, however, be reissued with pro- 
per marks and securities. 

When we consider the present issue of stamps by the Govern- 
ment, at the rate of several millions per day, or when we reflect 
upon the rapidity with which the London newspapers are printed 
and circulated, we can imagine no impediment on account of the 
number of notes which might be required. Let us suppose ten 
millions to be issued in a day. Reckoning those reissued as if they 
were fresh issues, this would allow for 260 miUions in a month. 

* See acheme of coinage, p. 151. 
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On endeayonring to form a judgment from the quantity and value 
of the coins now in circulation^ I am inclined to think that this 
amount of notes would be sufficient to call in the whole. If so, 
the issue of the notes nece^isary for this object might be accom- 
plished in a month. To cash these notes would require a conside- 
rably longer time. The operation might, perhaps, in order to 
avoid all danger of confusion or unnecessary expense, be extended 
over a year; but I cannot imagine any reason why it should 
occupy a longer period. 

In regard to the substitution of the new coinage, so far as it 
would be required, in place of the old, the following suggestions 
have occurred to me — ^which I beg to offer by beginning with the 
copper coinage, proceeding to the silver, and ending with the gold. 

. It would be necessary to have in readiness, before the first day 
fixed for issuing the notes, an abundant supply of coins of the two 
lowest denominations, viz., two-centime pieces, and centimes. I 
am not aware that the ordinary form of the two-centime piece, as 
we now find it current throughout the west of Europe, can be 
materially improved ; but I think it would be a great advantage to 
issue centimes in a form resembling that coin which has long been 
more abundant, and has been found perhaps in actual practice 
more useful, than any other — ^viz., the tclden, or cash, of the 
Chinese. Being made of brass or a similar mixed* metal, cheaper 
than copper, and yet durable, and agreeable to the eye, it would be 
larger than the copper centime. It would also be distinguishable, 
even in the dark, by the square hole in the centre, which is used 
in China for the purpose of stringing these coins together. If 
every shopkeeper among us had upon his counter a column of such 
centimes transfixed by an upright wire, they would be extremely 
convenient for change, superseding the use of those very objection- 
able methods of balancing accounts, by giving a dram of spirits, a 
pinch of snuff, or some other useless or pernicious commodity, 
which are now extensively adopted, because our present coinage 
does not descend low enough to afford the means of exact payment. 
It appears probable that aU danger of forgery would be prevented 
by the cheapness of this coin, which, being made for the Govern-' 
ment by contract, and in immense quantities, would be manufac- 
tured at far less cost by such contractors than would be possible 
in the case of any private person who might attempt to issue it 
on his own account. It appears desirable that in issuing these 
coins, and the pieces of twice their value, there should be no delay. 
Let them be provided in exchange for the coin now current as soon 
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as the adoption of the entire system is enacted by law. A better 
method of teaching the use of a decimal coinage cannot be ima- 
gined. Every child^ and every rustic more obtuse than a child, 
might be most readily initiated into the use of decimal accounts by 
becoming familiar with these coins, and would be prepared in a 
few weeks or months to use all the coins of higher denominations. 
They would, moreover, afford great facilities in the adoption of the 
paper currency, already described, as soon as it might be issued. 

If we were to adopt francs and centimes in virtue of treaties 
with other countries, the coins of which I am speaking would be 
required for exportation as well as home consumption. If so, 100 
tons of them would not be too much for the first issue ; it would 
be absorbed immediately. The preparation of these coins would 
require a degree of activity from which alarmists might shrink, but 
in which the Birmingham manufacturers would rejoice ; nor would 
the merchants of Liverpool object to forward them in chests and 
hogsheads to all parts of the world. 

I would suggest, that our pence, halfpence, and farthings, should 
continue in circulation until they were worn out, although nothing 
need prevent the issue of the corresponding pieces of the value of 
ten, five, or two centimes, as speedily as may be found convenient. 
But it must be remembered that these English coins are only 
tokens, and that their intrinsic value is far below that for which 
they pass as money. All that appears necessary in a legal and 
constitutional point of view is, that the Government fulfil the vir- 
tual engagement into which it has entered by issuing them at a 
certain assigned value. By exchanging them at that exact value 
through the medium of the paper currency, already described, the 
Government discharges its obligation. But the Government is not 
bound to allow these tokens to remain in circulation for an indefi- 
nite time, and, whenever the holder pleases, to exchange them at 
their original price. It is enough to have given the holder a rea- 
sonable time for the exchange ; and if he neglects the opportimity, 
the Government may put upon them such a new value as it may 
deem expedient. The copper coins which have been called in may 
be issued with a stamp to indicate this fact ; and those which have 
not been called in may be declared to have the new values either 
by Act of Parliament or by proclamation. Thus every penny, with- 
out changing its name, may pass for ten centimes ; every hal^enny 
for five, and every farthing for two, centimes. 

Thus far the process would be extremely easy, as there could 
be no difficulty whatever in teaching the masses of the people, in 
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every place^ that ten of the new centimes were equal to a penny^ 
five to a halfpenny^ and so forth. 

The introduction of the system would be attended with more 
complexity in regard to silver. It might be found desirable^ per- 
haps it would be indispensable^ to adopt silver as the standard of 
value. If 80> the weight of all the silver coins must be attended to 
with much greater precision^ since they would cease to be tokens ; 
they would possess the intrinsic value belonging to their position 
in the scale. Hence it would become necessary that the English 
franc should contain the same quantity of silver as the continental 
franc — ^viz., five grammes of standard silver, of which a tenth part 
is copper. This would not, however, cause any insuperable diffi- 
culty, although it might be necessary, or at least expedient, to with- 
draw some of our present silver &om circulation. The most abun- 
dant by far, and the most important, of our silver coins, is the 
shilling, which is a token representing the twentieth part of a 
pound. Payment at this rate must therefore be offered to those 
who hold shillings :• — Having been recalled, they may either be 
issued at their real value, or recoined. In this manner fifty mil- 
lions of francs would be supplied at once ; for if we weigh our 
shillings with francs, we find that, even making allowance for less 
alloy,* a large proportion of them, perhaps one sixth, are of no 
greater intrinsic value than francs. Many more will soon be re- 
duced to the same weight by wearing; and others are so little 
heavier than francs that they would not bear the expense of recoin- 
ijig. Hence, having been recalled, and stamped as francs, they 
might be reissued. 

In like manner, the sixpences would pass as half-francs, and 
the 4lireepenny pieces as quarterfrancs ; and in the case of these 
smaller silver coins, as well as of the copper coins, their new value 
would be declared by law or by royal proclamation ; and probably 
the shilling would retain its old name, together with the penny 
and the halfpenny. Even the five-shilling pieces and the half- 
crowns, although their greater size has contributed to their preser- 
vation, are so frequently on a par with an equal reckoning of francs 
in regard to the quantity of silver contained in them, that they 
might very well be treated in the same manner ; the five-shilling 
piece, if not fit to be recoined on account of its state of preserva- 
tion, being uttered as five francs, and the halfcrown as 2^ francs. 

It only remains that we consider the case of the gold coinage, 
which ought to be called in through the medium of the same 
* The BhiUing contains one sixtieth less alloy than the franc. 
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paper currency^ and might then be reissued at its real value. This 
should be ascertained by weighing gold with gold. The value of 
a sovereign^ and consequently of a halfsovereign, should be declared 
by law, or by proclamation. It might be stamped upon every coin; 
or, if this were considered objectionable as a matter of taste, the 
public announcement of it would probably be sufficient. Thus all 
our gold coinage might be continued until the pieces were so much 
worn as to require renewal ; and as they would probably, under the 
altered circumstances, be tokens, in this respect, taking the place 
of silver, they might be allowed to remain in circulation much . 
longer than at present. 

If such a plan as that which I have now endeavoured to deli- 
neate shall be adopted, nine tenths of the quantity of pieces, and a 
far larger proportion of the amount of our present coinage in both 
assigned and intrinsic value, wiU remain in circulation, and will be 
known to a great extent by the same denominations. Hence, it ap- 
pears probable that the prices both of labour and of commodities 
will undergo far less derangement than might have been expected ; 
for although the same denominations will be applied to coins of a 
little lower value, yet, the depreciation occurring (at least in the 
most common cases) in equal proportion in regard to all objects 
and all transactions, it appears not unlikely that the disturbance 
attendant on the change may be almost imperceptible. 

SCHEME OF COINAGE. 

Denomiiiationfl. Values in Fnmcs. 

GOLD. 

Royal 100- 

Half Boyal, or Doable Sovereign ... 50* 

Sovereign 26* 

Louis, or Napoleon . . . . . .20* 

Ten-franc Piece 10- 

SOEVER. 

Five-franc Piece, Crown, or Dollar . . . 5" 

(7^ may be gold,) 

Two-fitmc Piece, Florin, or Gnilder ... 2" 

Franc 1* 

HalfFranc -50 

Qnarter Franc *25 

PAPEB, BRASS, COPPER. 

Blue Postage Stamp, Twopenny Piece . . '20 

{This piece may he silver.) 

Bed ditto, and Beceipt Stamp, Penny . . *10 

Halfpenny '06 

Two-centime Piece '02 • 

Centime '01 
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NOTES AND QUERIES. 

Mb. Charles Gabriel Shaw, an Associate of the Institute, sends the 
following ingenious method of obtaining formulsQ for the present value and 
for the amount of an annuity for n years, commencing at a and increasing 
by c yearly, analogous to those given by Mr. E. H. Galsworthy in the last 
Number of the Magazine. 

Let r equal the yearly interest of £1, and let v= , and A„= 

1— v" ^ + '' 

r 

The presen t valu e of the annuity will be, av + {a+c)v^-\'(a+2c)v^ 
+ , &c. + (a -f n— lc>". 

When n= oo , or is infinite, ^d the annuity becomes a perpetuitjy, this 

will be ^+c{v^+2v^+Si>^+y&c.yadinfiniium}. 

Calling the series within ihe brackets S, then (l + r)S={v+2v^+Bv^ 

+4t?H, &c,}, and rS=:{t?+t^*+f;H»*+, &c.} = -, and 8=^; then 

a c 
the perpetuity equals - + ^^ . 

When n is finite, the value of all the terms of the perpetuity after the 

«th must be subtracted from the above. At the beginning of the n+lst 

year, the next payment due being (a-^nc), and the future increase stiU c 

per annum, the value of the perpetuity will be, by the above formula, 

a-\-nc c 

h -2> which must be multiplied by t?** to bring it to the present 

value of all that part of the perpetuity which is payable after the expiry of 
n years. Efiecting this subtraction, we find the value as required of the 
first n payments. 



a c 



As to the amount of the annuity, it must of course be the same as that 
of the present valuQ accumulated for n years ; and if we multiply that 

value by {l + rj*, and make M„= ^^ , we have for this amount 



The following is the problem referred to at page 134, Vol. IV., as 
sent by Mr. James Meikle, of the Scottish Provident Institution; — 

To determine the rate of interest in a life annuity, the table of mor- 
tality and age being given* 
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It is evident that any series which represents the valae of v will con- 
verge very slowly; but by making t;=l— c?, we get 

• A.=ia(l-^y +2a(l-e;)Ha«(l-^)'H- .... +n«(l-^)" 
=ioH-2«+3a+..^.+»» 
—e^da +220+830+ +w„a} 



+ ^ 



"d^ 



f « ^ ».w— 1 1 

20 + 830+640+ . . . . + -j-2~»a I 

».w— l.n— 2 ) 

30+440+1050+ .... — YY^ — ""j 



+, &c. 



Bat 
10+20+30+ +40 



D, 



,0+220 + 830+ -hn^a ' = g^ 

2^+330+640+. ...-y^„0=^' 

&c. &c. 



where D,=No. living at age x 
N,=Sam of living at x 
) and upwards 

S,=Sumof A, 
28^1= Sum of 8^1, &c. 



A, dS d^^S^^, d^^S^^, 

Now the coefficients of d are constant for any value of dy and indepen- 
dent of it. 

Let ^-A=a; ~=bi '^=<'5 ^^^=<^> *«• Then the 

series may assume the form of a—bd-\-cd^-^dd^+ed^^/d^y &c.=:o; or, 
patting «^=y, for the sake of distinction, o — 5y+cy* — ^y^+«y^— ^*+> 
&c.=o; from which the value of y may be found by Lagrange's theorem. 

^^^^^Wz«+^4,,&c.^^^ 
_o ^ 2^^ 3 6(^—bcdb+€h^ ^ hceh^-fb^-'21a^dh+Uc* + Sd^^ 



^&4_7g^^8_7jgi8^28c^e^2+28c<^2&a-,84c8d&+ 42c» 



z® +,&c. 



^=? + -^+-F-«H ^, oH p o« 

+ ^j^ aH, &c 
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This series converges rapidly, as will be seen from ihe following 
example: — 

Find the rate of interest in the snm of £4^1 8289, which is the valae of 
a life annuity on age 80, bj Carlisle Table of MortaEty. * 

a 



5 ~ 


•0840012 


6» "" 


•00888575 


&C. =: 
&C = 


•00049785 
•000065931 
•0000088845 
•0000012815 


d r= 


•0384608470 


nearly s= 


0384615 



1-rf = « =: •961548 =rr^ 
l-hr 

- Izl _. *^ - '0384615 
*""" V "■«■" -9615385 - 



Bate of intere8t=:4 per cent 



Me. Meiele also furnishes the following: — 

Assurances are e£fected either by premiums payable for the whole of 
life or for a term of years. A person opens a policy on the whole life scale, 
and, after a few years, proposes to change to the other scale. What sum 
ought he to pay, to compensate for the previous deficiendes? and of what 
is it composed? 

Let the case be illustrated by an example: — Entrant of 30, paying 
17*5541 (Carlisle 4 per cent, pure), at age 35 proposes to change to the 
21 years' scale, the premium on which would have been 23*6069. 

17-5541(1-1-035) ;, ,.^ . ^^„...^ 

— — p rg=Future life premiums of 17*5541 con- 

i6l«35 + 1 - i6«f yerted into a term of 1 6 years . . £26-7535 
But he only intends paying 23*6069 

and therefore must redeem this 3-1466 

which will be the sum required, 3 •1466(161^35 -fl—i6a»i®)=35-184. 

Or, analytically — Let [-jsslife premium; [21]=21 years' premium. 
Then sum required=:S=[.](l-|-a35)— [21](i6i035+l — le^as*'^®)* 

Saa30t?*=[.](l+a36)5O30«^— [21](i5ia35+l— 16«36V^^)6«30t^ 
= [•3(1 + «80)-[-] (ll«30+ l-6«80t^)- [21] 2lia30+ 1 -21«30t^' + [21]^^^^^^ 
S= ([2l]~[-]>S|^+l-5«30t^ 

=([2i]-[-])(^-^ + ^-^4 + ;;^ + ;^2 + ;^i} 
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ProYing that each yearly deficiency is increased by the dutnoe of death 
daring nonpayment, besides the ordinary interest. 



(1-|-«Y— 1 
Demonstration of the expreestons r the Amount^ and 

I (1+t)"" * 

^— : — — the Present Value^ of £l per Annum for n Years. — Since 

(1 H-t)"— 1 evidently represents the amount of an anijinity of « pounds in n 
years, the first formula above given is clearly that for the amount of £1 

per annum for the same term. For ajs t : (1+t)*— 1 : : 1 : ^ ^ ; 

in like manner, ^-: — — is the present value of £l per. annum for 

/, .x« . (l+0"-l (l+tY-l l-(l+0"" 

n years. For as (1+0 : 1 : : ^— ^—r : \T/ .,, = ^ . . 

•^ ^ ^ % *.(!+»)" t 

—Ed. a. M. 



FOREIGN INTELLIGENCE. 

Gebmant. — New Insurance Companies in Germany. — The General 
Railway Insurance CJompany in Berlin {AUgemeine Eisenhahn Versiche^ 
rungs GeseUschaft\ registered by Order of Council of His Majesty the 
King of Prussia, of the 26th September, 1853, with a subscribed capital 
of Prussian thalers 1,000,000 (£166,000 sterling), in 1,000 shares, 
of which 20 per cent, is paid up, insures, according to the deed of con- 
stitution — 

Class 1. To railway managers, for any loss and damage on moveable 
and immovable proper^, or on articles and goods of all kinds to be for- 
warded by trains or to be kept at the stations* 

Class 2. To passengers and railway officers, for any personal injury or 
loss of life, and for loss on luggage. 

The prospectus issued treats only of this second class, and I extract the 
following particulars. 

Insurance on persons is granted to railway passengers, either for single 
days, for one, three, and six months, for one or five years, or for the dura- 
tion of life, along all the railways of Europe; to railway officers, only fpr , 
the period of one year, at the premium of 1 per cent. 

The maximum to be insured by a passenger is Pr.th. 7,000 (£1,150); 
by an officer, Pr. th. 1,000 (£160). 

Claims are settled according to the following rates — 

100 per cent, in case the accident causes death immediately, or within 30 days. 
Up to J „ do. do. incapacity to work for 8 days. 

„ 6| „ do. do. „ for a longer time. 

n 33| „ do. do. loss of limb, or lasting serious damage 

to health. 

„ 66§ „ do. do. total incapacity tQ ^ork. 
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The preminms are — 

Sum Insured. Sum Insured. 

Per Mflle. Pr. Th. 8,000. Pr. Th. 7,000. 

For one day 14/630 .. 12/630 

^ „ „ month 140/630 .. 120/630 

„ three months 316/630 .^ 225/630 

„ six „ 420/630 ... 360/630 

„ one year 630/630 .. 670/630 

„ five years 2,100/630 ,. 1,980/630' 

For the duration of life, according to the age — Age 20 years, 10 per mille; 46 years, 
6|; 56 years, 5; 60 years, 4. 

■ Insurance on luggage is only granted for the period of one year, and 
includes all luggage of the passengers insured, which is delivered to the 
administration of the railway, and for which a receipt is given. The sum 
assured and the claims are fixed according to the weight of the luggage, 
each pound either at three thalers or at five thalers, according to the will 
of the passenger. 

The premiums are — 

At Three Thalers At Five Thalers 

each Pound. each Pound. 

100 lbs. . Th. 300 . 2J per mille . Th. 600 . 2 per mille. 

300 lbs. . „ 900 . l^f „ . ,,1,500 . IJ „ 

600 lbs. . ,,1,600 . IJ „ . ,,2,600 . 1^ „ 

The Thuringia Railway and General Reassurance Society^ in Erfurt 
{^Eisenhahn und Allgemeine Ruckversicherungs GeseUschaff), registered by 
Order of Council of His Majesty the King of Prussia, of 26th September, 
1863, with a subscribed capital of Prussian thalers 2,000,000 (£332,000 
sterling), in 1,000 shares, of which 20 per cent, are paid up, insures, 
according to the deed of constitution — 

a. To railway managers, for any loss and damage on moveable and iQL- 
movable property, or on articles and goods of all kinds to be 
forwarded by the train or to be kept at the stations. 
h. To railway officers and workmen, their wives and children, and 
likewise to railway passengers, for any personal injury or for 
loss of life, 
c. To Insurance Associations of all branches the Society will grant 

reassurance. 
The prospectus treats only of class i, and resembles in some points the 
before-mentioned Company in Berlin. Passengers may insure for one or 
two days, for one, three, or twelve months; the maximum sum is 6,000 th. 
(£1,000). Officers are divided in four classes, and may insure only for one 
year. 

Locomotive conductors, firemen, &c. .... ) mt i cnn /^4.o"\ 

Train conductors, &c ) ' \ /• 

Directors, engineers, railway post ofiicers, &c. . . ) tTi fi aaa /^i nnn\ 

Station officers, booking officers, telegraphists, &c . ] ^^' ^>^^ ^*'^^^^^f' 

The indemnifications given are specified as follows : — 
In case of injury, the expenses of medical attendance and nursing, and 
50 per cent, of the lost earnings, are given, up to 10 per cent, in case of 
exterior or interior injury; and up to 15 per cent, in cases of exterior and 
interior injury. 

In case of mutilation — 
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75 per cent, for loss of both aims or hands, or both feet, or total loss of eyesight 

60 „ „ of the right arm or hand, or the right eye. 

50 „ >9 of the left arm or hand, or one foot. 

30 „ „ of the left eye. 

100 „ in case the accident causes death immediately, or within two months. 

Even the particular indemnification for different combinations of the 
enumerated losses is fixed in the prospectus. 
The premiums are, for passengers — 





Stun Insared, 


Sum Insured, 


Sam Insured, 




1,000 Thalers. 


3,000 Thalers. 


6,000 Thalers. 


For one day 


. 3/180 


3/180 


3/180 permiUe. 


„ two days 


6/180 


6/180 


6/180 „ 


„ one month 




50/180 


45/180 


„ three months 


! 150/180 


100/180 


90/180 


„ one year 


240/180 


200/180 


180/180 „ 



The Concordia Life Assurance Society in Cdln, registered by Act of 
Council of His Majesty the King of Prussia, of 26th September, 1853, with 
a subscribed capital of Pr. th. 10,000,000 (£1,600,000), in 10,000 shares, 
of which 20 per cent, is paid up, will effect all kinds of life assurance — annu- 
ities. Tontine Associations, and assurances against loss of life and personal 
injury of traveller^, caused by the accidents of travelling. 

The prospectus is divided into four parts, and the travellers' insurance 
has a separate prospectus besides these four. The insurance is granted for 
all journeys of the insured during a certain period, within the bounds of 
Europe, at sea and on land, by steam navigation, by railway, or any other 
conveyance. 

100 per cent, of the sum insured is paid in case the accident causes 
death or total incapacity to work; up to 50 per cent, in case the injured is 
obliged to choose another profession, or in case of lasting consequences; and 
up to 25 per cent, in cases of less importance. 

The premiums are — ^For one month, ^ per mille; three months, -J per 
mille; one year, 1 per mille. 

The prospectus No. 1 treats of life assurance payable at death; in case 
of suicide, the value of the policy is paid to the survivor. The payment of 
premiums ceases at the age of 85 years; and policies in force longer than 
five years are bought by the Company at three quarters of their value. 

No charges for stamp, postage, &c., except one thaler for each policy. 
The prospectus contains four tables — 

1. Premiums for common life assurance for 100 thalers : — 



Premiums. 


Annually. 


Single Premiums. 


Annually. 


26-62 . 


1-27 


Age 40 years . 45'52 


2-83 


31-14 . 


1-40 


„ SO „ . 56-20 . 


4-21 


37-30 . 


2-04 


„ 60 „ . 68-30 . 


6-70 



Age 10 years 
« 20 „ 
„ 30 „ 

2. Premiums for life insurance if death happens within one, three, five, 
seven, and ten years. 

3. Single and annual premiums to insure a capital of 100 thalers, pay- 
able at death, or if the person insured reaches the age of 



Age of the Insured. 


US Tears. 


60 Years. 


65Tear«. 


70 Years. 


10 


1-68 


1-53 


1-42 


1-35 


20 


2-32 


203 


1-83 


1-71 


30 


3-53 


2-92 


2-53 


2-29' 


40 


6-45 


4-78 


3-86 


3-33 


50 


. 




7-03 


5-49 


55 






. 


7*58 


VOL. V. 
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4u Preminms for STurviyorship assurance. 

The prospectos No. 2 treats of annuities : no expenses are charged, only 
the stamps. It contains also four tables :•— 

1. Ordinary annuities. The price for an annuity of 10 thalers yearly 
is fixed — 



Age 5 yean Th. 216* 

«10 „ „ 218-37 

„20 „ „ 204-67 

«30 „ „ 190-20 

«40. „ ^ „ 169-53 



Age 50 yean 
„ 60 „ . 
« 70 „ . 
„ 75 „ . 



.^.. Th. 138-80 
.... „ 106-37 
.... „ 76-47 
.... „ 66-60 



2. Deferred annuities. 

3. Annuities for two lives, payable till the death of the last. 

4. Annuities for two lives, one half only payable after the death of the 
first. 

The prospectus No. 3 treats of savings'-bank assurance, for deposits. 
With one yew's notice, the Company grants 8^ per cent, compound inte- 
rest ; with six months' notice, 3 per cent ; with three months' notice, 
2 percent 

The four tables are — 1. The amount of capital, with 3^ per cent, com- 
pound interest fi*om 5 to 50 years, for single payment ; 2. Ditto ditto, 
for an annual payment; 3.* The premiums for assurance of 100 thalers, 
payable if the insured reaches a certain age; 4. Ditto ditto at a certain 
time at all events; the payment of premiums ceasing with the death of the 



The prospectus No. 4 treats of T<mtme assurance. Children bom in 
the same year are united in one class of Tontine, and the accumulated 
capital is divided when the children have passed the age of 21 years. The 
first division will take place in 1867, among persons bom in 1845. The 
Company charges 5 per cent, for expenses of management, deducting it fix>m 
the payments, and grants compound interest at 3^ per cent. The other 
arrangements are made according to the plan of .the French Tontines, which 
IS generally known. 

I am an advocate of Tontine Institutions; but I cannot suppress the 
remark, that I think it very unfair to promote the business by saying in the 
prospectus, " One of the eldest Societies of this kind, which cannot be with- 
out experience, assures that a child entering the Tontine in the first year of 
life, may expect at the age of 21 years, for an annual contribution of 10 
thalers, the amount of at least 1,250 thalers; but considerably more if the 
circumstances are favourable." 

I know that this assertion is made in the prospectus of La Caisse Pa' 
temeUe and other French Societies, but I do not consider this an excuse for 
the directors of the Concordia, I consider them to blame either for copy- 
ing such assertions without a close examination, or for repeating it after 
knowing that they are untenable. A very simple calculation will show 
that an expectation of 600 instead of 1,250 thalers might be deemed rather 
high. , 

The tables annexed to this prospectus give the single or annual pay- 
ments for children bora from 1845 to 1854. 
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A correspondiDg statement for, the year 1852 wiH be fonnd in the 
Assurance Magazine^ Vol. IV., p. 136. The only addition to the previous 
list is the Tentonia, established at Leipzig in 1852. The number of policies 
or lives assured in 12 Companies existing at the end of the year 1852 is 
there stated as 46,980; in the present account, 46,820. The difference 
arises in the Lubeck Company, which in the former report was only ^ven 
by conjecture. The new assurances in the year 1853, including the new- 
Company, show an increase of 322 policies or lives, and £98,011 sums 
assured, over the new business of 1852; whilst the total assurances existing 
at the end of the year are in excess of those at the end of the year 1852 
by 4,039 lives or policies and £526,108 sums assured, and amount to 
£8,750,237, assured on 50,019 lives or policies. The income from pre- 
miums and interest has increased £22,556 per annum in the course of the 
year, and the total assurance fund has increased from £1,680,314 to 
£1,821,126, notwithstanding that the claims paid in the latter year 
(£173,527) have exceeded those of the former by £11,554. To Aose 
who look upon Life Assurance Institutions as evidences of prosperity, as 
well as the growth of an nnselfish and yet prudent spirit in the mass of the 
population, these results cannot but be highly satisfactory. We rejoice to 
perceive that a system which has in the course of a century been the means 
of such blessing to this kingdom, should begin to be appreciated as it 
deserves in other countries. (S. B.) 

Frauds in Life Assurance, — Extract of a Letter from Herr Rath G. 
Hopf 3rd October, 1854. — In respect to the frauds committed at Hilde- 
sheim, heavy punishments have been inflicted on the impostors; and two 
agents and a medical reporter, who deceived their Societies, have likewise 
been severely punished. May their example be of a deterring effect. The 
more the benefits of life assurance are acknowledged on one side, and the 
fuii;her they extend, the more impostors speculate to abuse them to the 
purpose of blameable speculations, and the Offices must employ every pre- 
caution to guard themselves against such abuse. At present a lawsuit is 
going on at Berlin on account of deceits practised upon several German and 
English Companies by Jews, who, though much advanced in age, were 
assured as much younger than they were by means of false certificates of 
birth. The registers of the births of the Jews were formerly kept, in most 
German countries, not by the officers of the State, but by the rabbins. This 
is still the case in some countries. In others, as in Prussia, the registers 
are kept by the magistrates; but neither by them nor by the rabbms with 
that accuracy and sureness which are shown relative to the Christian popu- 
lation, by the clergy. Thus it has been possible to obtain false certificates 
of birth by bribery. In some cases the magistrate himself was agent of 
the cheated Company. No doubt these frauds will be visited with heavy 
punishments, as well at Berlin as at Hildesbeim. (S. B.) 

Fire Insurance in Hamburg. — ^Nearly all German Fire Insurance Com- 
panies, and a great part of the English ones, have agencies in Hamburg, 
and the greatest part of Hamburg property is insured with them. All 
Hamburg buildings must be insured with a mutual Institution called the 
"General Feuer Casse." But Hamburg has also an Insurance Company 
exclusively for fire insurance, " The Feuer Assecuranz Compagnie von 
1843," the balance-sheet of which for 1853 I annex; and three of the 
Marine Insurance Companies have also extended their operations to fire 



1855.] 



Foreign Intelligence. 



161 



insurance. These are — the Patriotische Fener AsseCuranz Compagnie; 
Neue Funfte Assecuranz Compagnie; See und Feaer Assecuranz Com- 
pagnie. The latter discontinued the business of fire insurance since 1852, 
and now acts only for marine insurance, under the name of ** Neptunus 
Assecuranz Compagnie." 

A summary of the fire insurance business of these three Companies, 
extracted from the balance-sheets, will be, I hope, not without interest. 

The sums insured diminish from year to year, and the average premium 
also becomes less. Both facts may be considered as a consequence of the 
increasing number of agencies of foreign Societies. The results of the 
operations of these Companies are very satisfactory, considering the small 
extent of their business. 

Summary of the businets of Fire Assurance Companies in Hamburg y 
1843 to 1852 inclusive* 



Name of Company. 


Year. 


Sum 
Insured. 


Premium. 


Claims 
Paid. 


Average 
Pre- 

perCent 


Claims 
percent, 
on Sums 
Insured. 


Patbiotischb Asse- 
curanz COMPAONIB IN 
Hambueq (Patriotic In- 
surance Company in Ham- 
burg). 


< 


1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 


2,314,737 
2,125,575 
2,065,641 
1,695,792 
1,788,360 
1,602,042 
1,953,234 
1,980,372 
1,651,206 
1,630,008 
1,614,057 


8,796 
7,818 
6,603 
5,292 
5,526 
5,556 
5,367 
5,742 
5,050 
5,775 
4,725 


£. 

976 

306 

4,536 

1,071 

2,469 

3,291 
622 
635 
512 


0-38 
0-36 
0-32 
0-31 
0-31 
0-35 
0-27 
0-29 
0-31 
0-35 
0-29 


0042 
0-014 
0*220 
0063 
0-000 
0-154 
0000 
0-166 
0-038 
0039 
0-032 


Nbub Fuhptb Assb- 

CnHAHZ COMPAaHIB IN 

Hambubg (New Fifth In- 
surance Company in Ham- 
burg). 




1843 
1844 
1845 
1846 
1847 
1858 
1849 
1850 
1851 
1852 
1853 


2,558,838 
2,140,637 
2,069,925 
1,632,700 
1,548,330 
1,445,000 
1,330,425 
1,449,054 
1,217,988 
1,072,566 
1,020,159 


13,344 
9,940 
9,266 
8,277 
6,927 
6,061 
5,751 
5,900 
5,310 
4,740 
4,854 


4,050 
1,152 
6,670 
2,580 

885 
3,396 
2,328 
1,440 

390 
1,363 
1,008 


0-52 
0-46 
0-45 
0-51 
0-45 
0-42 
0-43 
0-41 
0-44 
0-44 
0-48 


0-159 

0-054 

0-317 

0-158 

0-057 

0-235 

0-175 

0098 

0032 • 

0-127 

0-099 


Ssb und Fbuer As- 

SEOURANZ COMPAONIB'IN 

Hamburg (Marine and 
Fire Insurance Company 
in Hamburg). 




1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 


946,780 
884,450 
812,565 
497,550 
553,030 
455,805 
363,910 
403,560 
287,835 
99,300 


4,023 
3,807 
2,785 
1,755 
1,725 
1,434 
1,275 
1,251 
783 
276 


1,404 
93 

2,258 
156 
438 
501 
32 
603 
343 
150 


0-42 
0-43 
0-34 
0-35 
0-31 
0-31 
0-35 
0-31 
0-27 
0-28 


0-148 
0-010 
0-278 
0032 
0-079 
0-110 
0008 
0-150 
0-120 
0-152 



Hamburg y August, 1854. 



^ Banco marcs, 13^ » £1. 
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ON THE VALUE OF CONTINGENT REVERSIONARY INTERESTS. 
To the Editor of the Assurance Magazine. 

Sir, — In one of the first papers read before the Institate of Actuaries, 
Mr Jellicoe pointed out ''the method of procedure which should be observed 
in determining the value of Ifie contingencies, where the risk was of an 
isolated character, as distinguished from cases in which the usual consid- 
erations of average presented themselves." The paper was not, I believe, 
printed for the use of the members, but a short account of it is given in the 
Post Magazine of the 10th March, 1849. This was followed by one from 
Mr. Hardy, *'0u the values of annuities which are to pay certain given 
rates of interest on the purchase money during the whole term of their con- 
tinuance, and to replace their original values, on their expiration, at cer- 
tain other given rates" — where for the first time also is given, in an intel- 
ligible form, an expression for the value of an annuity certain under such 
conditions; in accordance with this a set of tables was constructed, and 
appended to the paper read before the Institute 25th November, 1860. 

In VolJ II. page 159 of the Assurance Magazine will be found a further 
communication from Mr. Jellicoe on contingent reversions, where, after 
alluding to the labours of Mr. Sang on the same subject, he speaks of 
marketable securities as constituting investments to be made not subject to 
any contingency/ whatever, but as securing to the holder of them^ in any . 
casey a given rate of interest so long as he retains them, and reproducing 
the capital invested when such interest shall cease to be paid or to accrue^ 
In this point of view it is clear that the price a purchaser should pay for 
an annuity or reversion would be such as to enable him to get rid of the 
contingencies, if he wished to do so, without losing any of the usual advan- 
tages derivable from the purchase. 

It may appear, and probably is, unnecessary to attempt to add anything 
to what has been so well done on this interesting subject; but,- considering 
the importance of it to actuaries of the present day, owing to the fre- 
quency with which applications for loans on reversionary interests are now 
made to Insurance Offices, I have thought it may be useful once more to 
.advert to it 

I propose to work out the two cases of contingent reversions given by 
Mr. Jellicoe, and to append a short table to each showing the marketable 
value of such reversions — ^that is, securing at the expiration of the contin- 
gency the capital advanced, and providing in the interval for the interest 
stipulated for. 

The formula given by Mr. Griffith Davies for determining the value of 

an annuity on an isolated life is -^ 1. That given by Mr. Jellicoe as 

the present value of £1 annuity payable during the life of A, to conmience 

at the death of B, is (1+AB), the truth of which is sufficiently 

evident without demonstration. 

The annexed table, constructed from this formula, is made up of Nos. 3 

1 • 

and 5 of Davies's Tables of Life Contingencies — ^No. 3 giving -r 1 

d+p 
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at 6 and 6 per cent- with the Northampton preminm, as charged by the 
Equitable; No. 5, the Equitable experience at 3^ per cent. The former 
may be adapted to any other rates of premium, by selecting the nearest age 
in the Northampton Table correspondbg with the premium proposed to be 
charged; the latter is taken to represent the fair value of an annuity on the 
joint existence of two lives, and which is intended to form part of the sum 
advanced. 

If «=- 1~AB, then «+AB=:yn 1> and «+AB-|-a= 

the sum to jbe assured; p{8-\-AR'\-a)^=i\h^ annual premium for ditto;* 
»-|-AB4-j5(«-f AB-|-a) = the purchase-money, the prjce of an annuity 
daring the joint lives, and the first year's premium, making together the 
siim advanced; «{«+ABH-^«-|-AB+o)} = annual interest; and conse- 
quently X« + AB + a) +/{«+ AB -|-X« + ^^ +«)} =^- 

Suppose A, aged 25 years next bbiihday, to be entitled to an estate, 
producing £1,000 per annum, on the death of B, aged 65 years last birth- 
day, and to require an immediate advance of £1,000, by way of deferred 
annuity. To determine the amount of such annuity, so as to allow the 
lender 5 per cent, interest besides the Northampton premium, 

~ 1= 12-958 

AB = 8-331 (Equitable 3J per cent.) 

4-627 =Value of A's interest per £. 

•216123 =Reciprocal of ditto, or ratio of annuity 
1000 



216123 ssDeferred annuity to be granted. 

• ^""^"^"^^^ 

216-123 X 8-331= 1800-521 ==Price of annuity during jomt lives 
133*8 1000- =Sum! paid to borrower 

216-123=One yearns annuity 

1728984 

1837 

5484 

216 



64837 301 6-644= Sum to be insured. 
6484 



1800-521 



3016-644 X -02404 = 72-520=Annual premium 
40420- 1000- 

1800-521 

6033288 



1206658 2873*041=Sum advanced 

12066 05 



72-52010 143-65205=Interest on ditto 

72-520 =Annual premium 

216-172 =Annuity as above (very nearly). 
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Table I. — Showing the value of an Annuity of £ly on A, after the death 
of B; aUovoing the purchaser a given rate of interest on the sum 
advanced, besides the premium necessary to secure his capital by a life 
assurance according to the Northampton 3 per Cent, Table* 



Aoa 
of 
A. 


Aoa 
of 
B. 


ImtsusTi 6 per cent. 


IwTOWT, 6 per cent 


Value of 

£1 Annnitvim 

A after B/ 


Annuity 

which £1 wiU 

purchase. 


Value of 

£1 Annuity on 

AafterB. 


Annuity 

Which £1 wiU 

purchase. 


20 


50 
55 
60 
65 
70 
75 
80 


1-351 
2-469 
3-655 
4-798 
6-373 
7-816 
9-327 


•7402 
•4060 
•2736 
•2009 
•1569 
•1279 
•1072 


•817 
2^003 
3-326 
4-721 
6-164 
7-675 


1-224 
•4993 
•3007 
•2118 
•1622 
•1303 


26 


55 
60 
66 
70 
75 
80 


2-188 
3-336 
4-627 
5-993 
7-411 
8-903 


•4570 
•2998 
•2161 
-1669 
•1349 
•1123 


•632 
1-780 
3071 
4-437 
5-855 
7-347 


1-5823 
•5618 
•3256 
•2254 
•1708 
•1361 


30 . 


60 
65 
70 
75 
80 


2-980 
4-233 
5-570 
6-964 
8-436 


•3356 
•2362 
•1795 
•1436 
•1185 


1-528 
2-781 
4-119 
5-512 
6-984 


^6545 
•3596 
•2428 
•1814 
•1432 


35 


65 
70 
75 
80 


3-771 
5-074 
6-443 
7-897 


•2652 
•1971 
•1552 
-1266 


2-431 
3-734 
5-103 
6-557 


•4114 
•2678 
•1960 
•1525 


40 


70 
75 
80 


4-528 
5-846 
7-278 


•2208 
•1711 
-1374 


3-312 
4-630 
6-062 


-3019 • 

•2160 

•1660 


45 


75 
80 


5-226 
6-619 


•1914 
•1511 


4-139 
5-533 


•2416 
•1807 


60 


80, 


5-909 


•1692 


4-960 


•2016 



It will be seen from the foregoing table that a difference of not less 
than thirty years is taken between the age of A, " the tenant in reversion," 
and that of B, " the tenant in possession." Where the difference is less 
than thirty years, the annuity would either have a negative value, or be so 
small as almost to preclude the possibility of a loan being carried through 
upon the conditions here stated. 

The other formula given by Mr. Jellicoe in the paper alluded to is, 
l—(p-{'d)(l+AB), as the present value of £1 to be paid on the de- 
cease of B if A survive ; p being here the premium of insurance on A 
against B. 

If we have the value of £1 payable upon A dying before B, and £1 
upon B dying before A, the two are together equal to the value of £1 pay- 
able on tiie failure of their, joint lives. The expression for this, in Mr. 
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Milne's notation, is, «»=a»-h»9 .-. »9=a»— «»; and since 
9«=l-(l-tO(l+AB)=l-rf(l+AB)! and 9», the single pre- 
mium for insuring £1 upon A dying before B,=p(l+AB) .*. J89=l — 
(j>+d){l+AB). 

The formula 9S— 9)3 is better adapted for calculation than 1 — 

(j>-\'d){l-\'AB), because the value of 9J8 may be found for any given 
rate of interest from Orchard's Assurance IVemiums, and 9S (where the 

Northampton, or Carlisle 3 per Cent, premiums are used) can be obtained at 
once from Davies's Tables, and from those by Messrs. Gray, Smith, and 
Orchard. But then, by using the formula 9)3— 9 S, the condition can- 
not be fulfilled which should be stipulated for in transactions of this kind — 
that an annuity equal in amount to the reversionary annuity should be' 
purchased during the joint lives of A and B, which can only be done by 
estimating the value of such annuity at the same rate of interest as is 
required for the loan. 

We have seen that in the example given of the value of a reversionary 
annuity two rates* are introduced, . 5 per cent, being required for the 
advance of money, and 3-^ per cent, only allowed for the joint life annuity. 
But by using the expression 1— (j5-f-(^)(l-f-AB), any two rates may be 
introduced — ^AB may be taken, as above, at 3^ per cent., and d At 5 per 
cent. 

Taking the same ages as before, what sum should A pay at the death 
of B for an immediate advance of £1,000, allowing the lender 5 per cent, 
interest, besides the Northampton premium for insuring the life of A against 
that of B ? 

1000 
The value will be 



l''{p-rd){l+AB) 

/?=-01637 1 4- AB=9-331 (Equitable 3^ per cent.) 

c;= -04762 



•06399 
133-9 

•57591 

1920 

192 

6 

•59709 



•40291=l-(/? + (;)(l4-AB) 
=2482, the sum required, 

■ — =158-825, the amount of annuity to be purchased during 

^'^^1 the joint lives. 
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Then proceeding as in the former example—' 

158-825 X 8-331=1323-171=Price of joint life annuity 
133-8 1000-000=Smn paid to borrower 

158*825=One year's annuity 



1270600 
r647 
t765 
159 

1323-171 



47647 2481-9968=Sam to be insured. 
4765 



2482 X '01637 = 40-62 =:Annaal premium 
73610- 1000- 

1323-171 



2482 
189 
74 
17 



1489 2363*791=Sum advanced 

74 -05 



118-18955=Interest on ditto 
40-62 40-62 = Annual premium . 

158-809 =Annuity as above. 

Taking AB at 5 per cent, and usmg the formula 9S— fl8> we find, 

from Orchard's TahUa (AB being=7-528), 9fi=-59391; and, by Davies's 
TdbUsy Northampton 3 per Cent, we have 9»=-13701 .-. 9J8— «» 

=-4569; and, if the sum advanced be 1,000, the equivalent sum to be 

paid on the death of B if A survive, will be -rr;:;: =2188-663, which is 

-4569 

also the sum to be assured on A against B, the single premium for which 

wiU be 2188-663 x -13701=299-869. We have consequently 2188-663 

payable at the death of the joint lives, the present value of which is, 

2188-663 X -59391=1299-869* 
Deduct premium of insurance= 299*869 

Leaves £1000* the sum advanced. 

The same method of treating all isolated cases of annuities and rever- 
sions, whether absolute or contingent, immediate jor defen-ed, should be used 
whenever it is desired to arrive at the market value of such securities. 

Thus in the case of a simple reversion the formula will be 1 — d(l + A); 
and although values so obtained appear very small at the early ages of life, 
they will be found to approximate to the ordinary tabular values at the 
more advanced ages. 

Taking the sum in reversion as £1, and using Davies's Equitable 
Experience, interest 5 per cent., it will be seen that 

At age 50 the market value is -32005, and the ordinary value -40944 
„ 60 „ „• -45326 „ „ „ -51060 

„ 70 „ „ -60050 „ „ „ -63077 

„ 80 „ „ -75218 „ „ „ • -76360 
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Table IL-^Shomng the value of £1, paf^able on the death of B, if A 
mrvive ; allowing the purchaser a given rate of interest on the sum 
advanced^ besides the premium necessary to secure his capital hy an 
insurance on A against B^ according to the Northampton 3 per Cent. 
Table. 



Aqs 
of 
B. 


AOB 

of 
A 


IMTBEKBT, 5 per cent. 


IMWRWT, 6 per cent 


Value of 

£1 

on B against A 


•Amount per £ 
tobeinsnred 
on A against B. 


Valneof 

£1 

on B against A. 


*Amoantper£ 

to be insured 

on A against B. 


80 


50 
45 
40 
35 
30 
25 
20 


•6348 
•6508 
•6628 
•6738 
•6807 
•6356 
•6903 


1-536 
1-509 
1-484 
1-469 
1-459 
1-449 


•5912 
•6065 
•6181 
-6289 
•6356 
•6402 
-6446 


1-691 
1-649 
1-618 
1-590 
1-573 
1-562 
1-551 


75 


45 
40 
35 
30 
25 
20 


•5430 
•5586 
•5728 
•5822 
•5884 
•5941 


1-842 
1-790 
1-746 
1-718 
1-700 
1-683 


•4862 
•5010 
•5148 
•5238 
•5296 
•5349 


2-057 
1-996 
1-942 
1-909 
1-888 
1-869 


70 


40 
35 
30 
25 
20 


•4595 
•4752 
•4870 
•4946 
•5011 


2-176 
2-104 
2053 
2-022 
1-996 


•3901 
•4050 
•4161 
•4231 
•4290 


2-563 
2-469 
2-403 
2-363 
2-331 


65 


35 
30 
25 
20 


•3803 
•3939 
•4029 
•4100 


2-629 
2-539 
2-482 
2-439 


•2982 
•3111 
•3191 
-3254 


3-353 
3-214 
3-134 
3-073 


60 


30 
25 
20 


•3048 
•3148 
•3226 


3-281 
3177 
3100 


-2106 
•2194 
•2260 


4-748 
4-558 
4-425 


55 


25 
20 


•2348 
•2429 


4-259 
4-117 


•1291 
•1357 


7-746 
7-369 


50 


20 


•1668 


5-995 


•0495 


20-202 



* These values are t^e reciprocals of the numbers in the prerious columns, and are, 
also the reversions of which £1 is the present value. 



I am, Sir, 

Yours truly, 

ROBERT TUCKER. 



Lombard Street, 21«t October , 1854. 
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THE INTEREST IN ASSURANCES EFFECTED BY ONE PERSON 

UPON THE LIFE OF ANOTHER. 

To the Editor of the Assurance Magazine, 

Sir, — ^The letter of your correspondent "Verus," in the last Number of 
the Magazine^ indaces me to trouble you again upon this subject; especially 
as, if the views there expressed are entertained by any number of your 
readers, it is evident that so much difference of opinion exists on this ques- 
tion as to render further discussion desirable. 

"Verus" expresses his belief that "the Act 14 Geo. III., cap. 48, has 
been and is a valuable protection to life assurance"; but the reasons as- 
signed for this opinion seem hardly to warrant such a conclusion. He 
admits that the question of interest is very rarely raised when a claim is 
payable, which he looks upon as a proof of the ^* wholesome influence of the 
Act," whereas all that it really proves is that one of the main provisions is 
habitually disregarded; and speaks of the facility and confidence with which 
an Oflfice can fall back upon the want of interest in a case where it may be 
necessary t# prove fratid or stoindling. Now, bearing in mind that the 
undoubted object of this Act is to suppress, not fraudulent, but speculative 
assurances, and that fraud is never mentioned in it from one end to the 
other, it seems rather equivocal evidence of its successful working, that it 
accomplishes a purpose never contemplated at the time of its enactment. 
But surely fraud and gambling are two difierent things : if the law as it 
stands is insufficient to suppress the former, by all means let it be made 
more stringent; but do not let an Assurance Company defeat a swindler by 
assuming the character of moralist for that single occasion. I am not aware 
that the Act now under consideration has ever been made available for such 
a purpose; indeed, so far as I know, the only instance on record of a claim 
having been successftilly resisted on this ground, is in the case of " Godsall 
V, Boldero," where no imputation of fraud was even insinuated. . 

"Verus" further asserts, that a compai*ative immunity from gambling 
assurances must exist, because the question of interest is so seldom 
agitated. But this, again, is only begging the question : it is notorious, 
that when once a policy has been issued, the interest of the assured is 
thenceforth, by general consent, ignored altogether ; because it is so uni- 
versally admitted to have no bearing upon the contract, that any Office 
objecting tp pay a claim for such a reason would at once lose ground in 
public estimation. 

We have abundant evidence that speculation in life policies prevails to 
a great extent in open defiance of the law. They are advertised for sale 
almost daily; auctioneers have what they term " periodical sales," in which 
this class of property is regularly included; Reversionary Societies announce 
in their prospectuses their willingness to purchase life assurances — one of 
them, in its recently published report, boasting of its success in this branch 
of its business; and many private individuals are known to be constantly in 
the habit of buying policies. I myself met with an instance, in the case of 
a gentleman recendy deceased, where no less than fifty-nine policies, on the 
lives of various persons, formed part of the assets of his estate. And all these 
transactions are entered into upon the faith that the Offices will unhesitat- 
ingly pay the claims, in accordance with their invariable practice^ but in 
utter disregard of the law^ whose declared object is to prohibit such dealings 
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altogether, and not, as '^Verns" seems to suppose, to protect Offices against 
the cases in which ^* any thing fraudulent or incorrect is mixed up with the 
policy." 

Again: "Verus" remarks that the case I had "referred to as an ex- 
ample of an illegal insurance is strictly within the meaning of that term"; 
and that a person wishing to provide for a relative after his own death, can 
have no difficulty, upon the score of interest, in effecting a policy in the 
name of the latter in any Office. To this the simple answer is, that since 
the publication of his letter I have made some further inquiries upon this 
point, and can now assert, as a matter of fact, that leading Companies, 
transacting an extensive business, do refuse to entertain such proposals, 
informing the applicant that he must effect the assurance in his own name. 
This is a fair illustration of the varying practice that prevails in regard to 
this law. 

Further: " Verus" contends that assuring the life of a debtor may be a 
bad speculation, but is a legitimate transaction. It may be a bad or good 
speculation, according as the event may prove; but once admit that it is a 
speculation, and there is an end of the argument Where, then, is the 
efficiency of this law that professes to put a stop to speculative assurances 
altogether? 

As regards Irish assurances, I believe that I was justified in the asser- 
tion that neither assurers nor assured were, generally speaking, aware that 
the Gambling Act did not apply to Ireland; it was certainly a very common 
application from that part of the kingdom to have the interest aihnitted on 
the policy. But be this as it may, it is I think undeniable that in former 
years some of the older Companies attached great importance to the question 
of interest in Irish assurances; and if this be true, the existing state of the 
law in that country certainly cannot be charged with the undue mortality 
that is known to have prevailed among Irish lives. 

I believe that I have now noticed all the arguments adduced by " Verus,'* 
and confess that I see no reason to depart from any of the statements put 
forth in my former letter. Much might have been added, of the ignorance 
of the principles of life assurance evinced both in the framing of thia Act by 
the legislature, and in its interpretation by the courts of law; the erroneous 
idea having apparently been entertained, that a life assurance policy is a 
contract of indemnity, resembling a fire or marine insurance. But this ob- 
jection it can be necessary only to mention, the subject having already 
been treated by Mr. De Morgan, with his usual clearness and force, in a 
work {Essay on Prohahilitiesy page 244) familiar to everyone who has 
made the theory of life assurance his study. 

It can hardly be denied that a law must be in a very unsatisfactory 
state, when of its two main provisions one is altogether unheeded, and the 
other very pai-tially acted upon. The so-called Gambling Act is in this 
predicament; and therefore, should circumstances again bring it under con- 
sideration, the only alternatives seem to be — either that it should be rendered 
more stringent, or abandoned altogether. In arriving at the conclusion that 
the latter is the more desirable course, it is certainly not from any favour 
for speculative assurances, but quite the reverse. I am not disposed to 
agree with the views of " Verus" as regards policies on the lives of debtors; 
on the conti-ary, I would look with some degree of suspicion upon all pro- 
posals where the pecuniary interests of the parties concerned would be best 
served by the failure of the life proposed, and I think that the motive for 



170 Correspondence. [Jan. 

the asgnrance might in eyery case be a legitimate snlgect of inqniiy in the 
first instance. Bnt just as (to cite one oat of many similar cases that might 
be mentioned), althongh no one defends exorbitant rates of interest, yet the 
nsniy laws did not prevent their exaction, and have been swept away; so, 
not desiring speculation in li£d assurance, I donbt the wisdom of legislative 
interference in snch a matter, becaose I donbt its power to attain the object 
it has in view. I would leave it entirely free, to be settled between the 
contracting parties ; if a speculative assurance is ofiered, caveat emptor. 
I firmly bdieve that such freedom of action would not encourage or increase 
any <' mischievous kind of gaming," while it would efiectually abolish the 
anomaJies and inconsistencies of the present state of things. 
I am. Sir, 

Your most obedient Servant, 

Eagle Insurance Office, ARTHUR H. BAILEY. 

Ist November, 1 854. 

Note. — It will be interesting to our readers to know that the leading 
case of Godsall v. Boldero (9 East, 72), referred to in the above communi- 
cation — ^in which it was decided that a l^e policy by one person on the life of 
another was a mere contract of indemnity, and that therefore when a credi- 
tor insured the life of his debtor the policy became void upon payment of the 
debt, whatever the number of premiums the Office might have received — 
has been overruled by the decision of the Court of Exchequer Chamber, sit- 
ting as a Court of Error, in the case of Dalby v. the India and London Life 
Assurance Company (xviii. Jurist, 1024. Weekly Reporter, 16 Dec, 1854). 
We may hereafter give the report of this case at length; but for the present 
it will be sufficient to state that it decides that the contract is not one of 
indemnity — that the Gambling Act (14 Greo. III., cap. 48) was not dedara- . 
tory of the common law, and that the requirements of that statute are 
satisfied by the existence of an msurable interest at the time that the policy 
is granted — and that the policy is not affected by the cesser of the interest 
at the time of the death. {See Bunyon on Life Assurance, pp. 6 — 26, 
where the view taken by the Court of Error is contended for. — Ed. A. M,) 
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8, 


d. 


33,424 


15 





725 


8 


5 


4,122 18 





752 


4 


9 


67 


4 


2 


705 


3 10 
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REPORTS OF ASSURANCE COMPANIES. 

National Life Assurance Society. ^^-RqMrt of the Receipts and Pay' 
mentsfor the Year ending Zlst December, 1853. 

£. 8. d. 

Balance in hand Ist January, 1853 4,075 7 2 

Premiams : — 

On assmanoes renewed 

Commuted on policies 56, 195, 415, 975 

On policies issued during the year 1853 

Commuted premiums on ditto 

Additional for error in age, policy 1,012 

Extra for yarious foreign rii^ 

39,797 14 2 

Sale of jei8,800, New 3^ per Cents. 18,912 

Ditto 26,000, Consols 25,932 10 

Loans paid off — 

Mortgages 10,242 17 2 

On policies of the Society 1,470 

On ditto, with coUateral security . ... . 250 

11,962 17 2 

Interest on mortgages, and dividends on stock . . . . . 10,358 10 4 
Receiyed for interest and premiums in advance 3,069 1 8 

„ for policy stamps, up to 10th October 183 15 

„ for bond stamps 6 13 9 

Conimission on reinsurances 23 13 5 

Loan on security of Consols 15,200 

£129,522 2 8 

£. 8. d. 

9,856 18 10 

5,312 10 

3,142 16 3 

3,457 10 

5,156 5 

10,000 

5,006 5 



Amount allowed to the members in reduction of premiums this year 
Porchase of £1,000 per annum. Long Annuities . 

„ £565 „ Annuities for terms of Years 

,, £3,000, 6 per cent Canada Government Debentures 

„ £5,00Q, 5 ditto ditto 

„ £10,000, Southampton Dock Bonds . 

„ £5,000, Stockton and Darlington Railway Bonds 

Loans on mortgage £32,700 

„ on policies of the Society 6,760 7 4 

Ditto, with coUateral security . . 9,930 
Temporary loan 3,000 

Paid claims on policies : — Outstanding, 1 st January, 1853 £8,250 
Claims arising in 1853 . . 18,223 14 7 



52,390 7 4 



26,473 14 7 

Purchase of policies 539 3 5 

, Agencies 1 329 7 

Fees to directors, auditors, and medical officers 936 5 

Office salaries 1,470 

Painting premises 174 14 5 

Messenger, postages, printing, advertising, stationery, &c. . . . 516 9 5 

Annuity to late Secretary 300 

Law charges 44 12 6 

Rates and taxes 137 5 11 

Income and properiiy tax 362 17 4 

Paid for policy and bond stamps 128 1 9 

Premiums for reinsurances 522 5 10 

Allowances for premiums and extra premiums overpaid . . . 733 19 6 
Balance in han4 31st December, 1853 . . . £2,155 10 2 

Interest due, but not yet paid 375 9 10 



2,531 
£129,522 2 8 
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Statement of Property belonging to the Society , and the Income 
arising therefrom. 

• Property. Income. 

£. 8. d. ' £, 8. d. 

New 3J per Cent Stock 37,300 1,212 5 

Consols 52,132 6 9 1,563 19 9 

Oovemment Annuities, £1,565 per annum . . . 8,455 6 3 380 9 5 

Five per cent. Canada Goyemment Debentures . . 5,000 250 

Six per cent; ditto ditto . . 8,000 480 

Loans secured by mortgages, bonds, and debentures .183,476 8 6 7,386 19 4 



Annual income from the above investments 11,273 13 6 

Casli balances, as above 2,155 10 2 

Policy stamps on hand 159 4 6 

Freehold premises in King William Street . . . 7,100 

Amount of annual premiums 37,315 1 4 



£48,588 14 10 



A General Statement of the Affairs of the National Life Assurance 

Society, estimated on the Z\st December^ 1853, as up to 25th Marchy 

1854. 

£, 8, d. 
Present value of £1,057,959 assured on lives of members, less rein- 
surances 545,929 18 10 

Present value of non-members^ policies, less reinsurances . . . 6,586 14 5 

Claims admitted, but not yet paid 8,791 16 2 

Reserve for possible claims between Ist January and 25th March, 1854 15,000 

Reserve for salaries, fees, and outstanding accounts .... 1,400 

Loan on security of Consols 15,200 



£592,908 9 5 



Capital:— , £. s. d, £. s, d. 

New 3J per Cents, £37,300 .... 36,181 

Consols, £68,132. 6s. 9rf. 64,725 14 5 

Long Annuities, £1,000 annuity . . . 5,312 10 

Annuities for Terms, £565 annuity . . . 3,142 16 3 
Five per cent Canada Government Debentures, 

£5,000 5,000 

Six per Cent, ditto, £8,000 .... 8,800 

Loans secured by mortgages, bonds, and debentures 183,476 8 6 
Premises in King William Street . . . 7,100 

Policy stamps on hand 159 4 6 

Cash balances 2,155 10 2 

316,053 3 10 

Various sums payable to the Society before 25th March, 1854 . . 5,000 
Present value of £8,303. 12». \d. annual premiums, which members not 

yet entitled to reduction will pay in full 21,84183 

Present value of £33,922. 4s. lOd., amount of annual 

premiums on members^ policies, less reinsurances £425,089 12 
Less value of amount to be paid in full, as above, . ' . 21,841 8^3 



Present value of amount, subject to reduction . . 403,248 3 9 
Thirty-eight per cent reduction thereon . . . 153,234 6 5 



250,013 17 4 



£592,908 9 5 
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Palladium Life Assurance Society. — Capital and Assurance Account^ 
December 31, 1858. 

Dr. £. 9, d, 

Paid-np capital and additionB 74,962 12 3 

Reserve fond 12,377 15 5 

Provision for outstanding risk on assurances 286,876 8 7 

Dividends due 3,268 4 

£377,484 16 7 

Cr. £, 8, d. 

Mortgage investments > 254,295 1 

Goveminent securities . • 30,144 16 4 

Annuity investments 14,580 12 7 

Advances on policies and bonds 89,355 

India transfer loan, and Palladium 'Stock 13,455 13 10 

Estimated value of house and fixtures 4,530 

Amount at debit of agents £1,985 10 2 

Premiums otherwise outstanding .... 1,970 7 4 

3,955 17 6 

CSaah at London and Westminster Bank, on deposit, and in current 

. . . 17,167 16 3 



£377,484 16 7 
IVansactions of the year 1858. 

Dr. IteceipU, £. 8, d. 

Balance of assets from previous year 373,625 18 7 

Premiums 44,214 12 

Gonunission on reassurances 197 10 10 

Interest 16,411 17 11 

Proceeds of reassurances cancelled 135 

Transfer fines 11 5 

£434,596 4 4 

Or, PaymewU. £. «. d. 

Claims settled in the course of the year 42,184 2 1 

Returns on surrender of policies . , 1,131 8 10 

Premiums on reassurances 3,726 Oil 

Charges, including agencies and medical reports 5,208 16 8 

Commission 1,535 19 3 

Proprietors' dividends 3,325 

Balance (assets) invested as above 377,484 16 7 

£434,596 4 4 

Number of new policies issued in the year, 139. Amount assured, £128,849. 
New premiums, £4,159. lis. 3J. 

£. ». rf. 

Amountunder assurance 31st December, 1853 .... 1,349,479 14 9 

Ditto 1852, as in Ittt report .£1,280,198 19 7 

Bonus added on completion of valuation • . 53,243 14 5 

1,333,442 14 

Increase at close of 1853 £16,037 9 

£. 8, d. 

Balan(5e of assets, 1853 ......... 377,484 16 7 

glance of assets, 1852 373,625 18 7 

Increase in 1853 £3,858 18 

VOL. V. N 
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Provident ClerM Mutual Life Assurance Association (Benevolent 
Fund), — District Meeting at Liverpool^ May, 1852. — From the deputy 
chairman's address it appeared that they had 101 assurers in the town of 
Liverpool, to the amount of £29,850, and eight subscribers to the benevo- 
lent fund. Since their last meeting, in 1849, they had only added 32 
policies to the number which then existed. In the assurance department 
the Society, up to the 3ist March, 1852, had issued 3,168 policies, amount- 
ing to £614,390, some of which, of course, had dropped. The amount 
invested in stock and mortgages was upwards of £42,000, and the amount 
of annual premiums on existing assurances upwards of £16,000. 

The Provident Clerks^ Mutual Life Assurance Association and Bene" 
volent Fund. — Since the establishment of the Association, to the 3l8t 
December, 1852, 3,471 life policies had been issued, assuring £673,140; and 
there remained in force at the same period 2,852 policies, covering assur- 
ances to the amount of £556,436. 

The state of the Society on the 31st December was as follows, viz.: — 

Liabilities for the — £, 

Values of 2,766 policies under Table A 1 33,728 

„ 201 policies under other tables 9,295 

Valueof declared bonuses (1848) 420 

Making the total liabilities £43,443 

Assets as per account 50,565 

Balance, net profit for division 7,1^ 

One tenth assigned to the benevolent fiind * . 712 

Remainder, applicable for bonuses to members £6,410* 

If the division be confined to assurances of three or more years' stand- 
ing, eflfected under Table 1, the sum required to give a bonus of 12«. per 
cent, per annum would be £5,370. 2s. 3c?., and the proportionate reserve 
to be made for assurances effected during the last three years would be 
£973. 5*. Id., making together £6,343. 7*. lOd.; and it was therefore 
recommended that a bonus, at the rate of 12s. per cent, per annum, should 
be declared on all policies entitled to participate therein. 

Statement of Assets and Liabilities, Zlst December, 1852. 

Assets. £. 8. d. 

£35^00 stock, 3J per Cents, cost 33,932 4 1 

Amount lent on mortgage 11,050 

I^eaae of house, furniture and fixtures 572 18 5 

Cash at Bank of England 2,041 7 8 

Petty cash on hand * 10 7 

Balance due by agents 1 072 12 6 

Policy stamps on hand ' 61 

I^oans to members on security of their policies . . . ! ! 520 19 

Balance duo by benevolent fund 75 17 4 

Renewal premiums due in December, 1852 1,047 

Quarterly and half yearly premiums . 1425 6 1 

interest accruing on £35,500 stock, £11,050 mortgages, and £520. 19s. 

loans to members, up to 31st December, 1852 .... 420 3 5 

i-remiums due on policies on the half credit system .... 45 3 

£52,265 2 1 
* Equivalent to a reversionary bonus of over £13,800. 
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LiabHiHu, £. s. d. 

Values of 2,756 potides, assuring ^£534,871 under Table A 1 . . 33,727 8 1 1 
„ 74 policies, assuring £12,248 under Table A 2 (Endowment 

Assurances) 2,293 11 8 

Values of 51 policies, assuring £914 under Tables B 1 and B 2 (Deferred 

Annuities, premiums returnable and not returnable) . . . 2,233 
Values of 37 policies, assuring £3,980 under Tables C 1 and C 2 (Endow- 
ments, premiums returnable and not returnable) . . . . 862 
Value of £424 per annum. Annuity Table D . * . . . . 3,688 7 8 
Values of 23 policies under other tables, assuring £9,348 . . . 217 16 1 
Value of reversionary bonuses accepted at the last valuation (£807. 10s.) 420 

Claims admitted in 1852, but not due till 1853 1,700 

Profit for division 7,122 17 9 

£52,265 2 1 

Scottish Amicable Life Assurance Society (Established 1826). — He- 
port by the Ordinary Directors to the Annual Meeting^ 20th March, 
1851. — The amoant of capital sums assared daring 1850 has been 
£356,367, bj 944 policies, and corresponding premiams £12,273. Os, Sd, 
— the net increase to the total capital sums assured, deducting for policies 
emerged, forfeited, surrendered, and not taken up, being £272,354. 9«., by 
809 policies, and corresponding net increase of premiams £8,764. 16s, 
Besides, there has been received, of single premiums for assurances and 
annuities, £4,962. I2s. dd. 

The rate of mortality during the year has not been so much as one per 
cent. ; but from the falUng in of some heavy policies, the per centage of 
claims considerably exceeds the per centage of deaths amongst the members. 
Among the many who have been assured through the Office in London, not 
one death has occurred since its opening, 18 months ago. 

Local boards have been established in Dublin and Aberdeen. 

Amount of assurances in force, £1,371,700. Present annual income, 
£55,500. Accumulated fund, £270,500. 

Scottish Amicable Life Assurance Society, — Report by the Ordinary 
Directors to the Annual Meeting, \%th March, 1852. — The new business 
for the year 1851 has very consideraWy exceeded that of 1850. 



New business in 


No. of Policies. 


Sums assured. 
£. ». d. 


Corresponding premiums. 
£. c. d. 


1850 
1851 


944 
. '1,079 .. 


356,367 
444,170 17 


12,273 *0 
16,345 7 


8 

2 


The net addition to the total business, after deducting for all 
emerged, forfeited, surrendered, and not taken up, for the two years, 1 


policies 
being — 


Net addition. 


No.ofPoUcies. 


Sums assured. 
£. i. d. 


Corresponding premiums. 
£. 8. d. 


1850 
1851 


809 
882 


272,354 9 
368,051 4 


8,764 15 
..' 13,103 8 



9 



The premiums above stated are exclusive of the single premiums for assu-' 
ranees and the single and annual premiums for annuities. 

The amount of claims is positively less than it has been for many 
years, notwithstanding the augmented business and advancing age of the 
earlier members. The per centage of claims is only about 14*. per £100, 
or about £1 out of £143. The next periodical investigation into the aflfairs 
of the Society takes place at the dose of next year. 

Amount of assurances in force, £1,739,750. ' Present annual income, 
£70,000. Accumulated fund, £313,100. 

N 2 



176 Reports of Assurance Companies. [Jan. 

TIhe Standard Life Assurance Company (1825). — Business for the 
Year ended 15/A Nov., 1853. 

Number of proposals for assurance made to the directors 1059 

Number, of assurance policies issued, exclusive of annuity and other transactions . 875 

£i 8. d. 

Sums proposed for assurance 555,544 7 

Sums in policies issued ' 455,248 17 1 

Premiums on new policies, exclusiye of single payments . . . 14,886 9 3 

Annual revtoue at 15tli November, 1853 206,036 6 2 

Claims by death, exclusiye of bonus additions 84,445 17 

Addition to accumulated fund during the year 125,761 1 10 

Results of the Business during the last Nine Years. 

Number of proposals for assurances made to the directors 8,351 

Number of assurance policies issued, exclusive of annuities and other transactions 6,608 

£. 8. d. 

Sums proposed for assurance 5,000,498 12 4 

Sums in policies issued 3,961,215 17 3 

Claims by death paid, exclusive of bonus additions .^ . . 491,210 14 4 

Victoria Life Assurance Company (1838). — Extract from the Four- 
teenth Annual Report of the Directors, submitted to the General Meeting 
of Proprietors on the 10th March, 1853. — The receipts of the past year 
were £36,205. 14.9., and the disbursements £19,260. 6s. Sd., leaving a 
balance in favour of the Company of £16,945. 7*. 4fl?., which has been 
carried to the general or assurance fund. New assurances were effected 
under 164 policies, amounting to nearly £108,000, adding in premiums 
over £3,700 a year to the income of the Company. The claims by death 
arise from the failure of 15 lives under 18 policies, and amount to £11,237. 
9*. lid., including bonuses. The number of policies lapsed during the 
past year, by death, purchase, or otherwise, amounts to 123, assuring 
£73,246, and have produced in premium nearly £10,000, within £1,200 
of the amount paid, for claims by death. The assets of the Company now 
amount to over £150,000, and are profitably invested, the much larger 
proportion in mortgages, reversions, life interests, debenture bonds, and 
consols. The number of policies in force at the end of the year were 1,155, 
assuring £763,642, the income being over £35,000 a year. Up to the end 
of 1852, 2,545 policies had been issued, asstiring ovet one million six 
hundred thousand pounds. 

Victoria Life Assurance Company. — Fifteenth Annual and Second 
Septennial Report of the Directors, SOth March, 1854. — During the past 
year, 142 policies have been issued, assuring £107,022, and adding nearly 
£4,000 to the income of the Company. The total receipts were £35,395, 
and the payments £14,968, (including £6,953, claims by death,) leaving 
£20,427 to be carried to the general or assurance fund — a. larger sum than 
has hitherto been carried to that fund in any one year. A most careful in- 
vestigation of the assets and liabilities of the Company has been made by 
the actuary; each policy has been separately valued; the future profits of 
the business have in no way been anticipated; and, after making a proper 
reserve to protect the interests of those assurers who have come in during 
the last three years, but who will not on this occasion participate in the 
division, and allowing fully for all contingencies, the result is as follows : — 
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£. 8. d. 

The assets are valued at 176,861 7 2 

The liabilities at 144,376 13 4 



Leaving a surplus for division of . . j£32,484 13 10 
more particularly set forth in the following table: — 

LtahUities, £. s. d. 

Value of £815,171, assured under 1,190 policies, including reserve for ) , ^« ^a. « . 

annuities and accounts unpaid, extra risks, and other contingencies ) ' 

Proprietors' fund 34,109 7 6 

Claims unpaid 4,275 13 6 

Value of £518 per annum, annuities granted 5,147 3 

144,376 13 4 
Balance — surplus for division 32,484 13 10 

£176,861 7 2 

Assets. £. 8. d. 

Three per Cent Consols 24,876 1 6 

On mortgage . . . . / 29,750 

On life interests and reversions 21,301 14 3 

„ railway and other debentures 35,463 18 9 

„ the Company's poliqjes 3,841 

„ bonds with policies of assurance 38,261 13 2 

„ deposit (London and County Bank) 5,000 

Due by agents 897 13 4 

Cash at bankers 6,723 15 11 

Annuities and reversions purchased, lease of premises, profit rent, &c. . 3,745 10 3 

Premiums on credit, and premiums and interest payable but not due . 7,000 

£176,861 7 2 

Of this snrplns, the directors advise that £32,266 should be divided in 
terms of the deed of settlement : viz., four fifths to the assured entitled to 
participate, and one fifth to the shareholders. This will enable the direc- 
tors to declare a bonus of 17s. 6d, a share to the proprietors, which they 
recommend should be thus appropriated — by the addition of 7*. 6d. a share 
to the paid-up capital (making, with the former bonus of 12^. 6d, a share, 
£1 a share added to the original capital, equal to £25 per cent, thereon), 
and the remalnu^g 10s, a share the directors propose should be paid to the 
proprietors in cash. The reversionary bonuses to the assured will average 
53 per cent, on the amount of premiums paid, and 11^ per cent on the 
sums assured by them. The present value of this bonus may be received 
in cash, or may be applied to the reduction of ftiture premiums. It may, 
perhaps, be interesting to mention, that since the establishment of the Com- 
pany 2,689 policies have been issued, assuring £1,714,524; that 1,499, 
assuring £903,812, have lapsed from one cause or another; and that 1,190 
policies, assuring £810,712, remain on the books. £260,016 has been re- 
ceived in premium, and £44,634 in interest. The claims by death have 
arisen from the fiEiilare of 133 lives, assured under 169 policies, assuring 
£87,867; while the premiums received on these, on purchased and other 
lapsed policies, have amounted to £89,135. The directors proposed a divi- 
sion of profits in future every five years, instead of every seven years, and 
the power of having a less number of directors and auditors than the deed 
of settlement now provides- for. 
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Examples of bonus declared 1854: — 



[Jan. 



Age when 
ABsared. 


Sum 
AsBored. 


Reyerrionary 

Bonus now 

added. 


Sum now 
Aasored. 


Amount of 

Premiums 

paid. 


Percentage 

of Bonus 

on Premiums 

paid. 


Percentage 
ofBonns 
on Sum 
Assured. 


29 
35 
43 
51 
58 


£. 

500 
1,000 
1,000 
1,000 
1,000 


£. 

75 
162 
179 
207 
253 


£. 

575 
1,162 
1,179 
1,207 
1,253 


120 
283 
365 

477 
644 


62-5 

57-24 

49- 

43-4 

39-3 


15- 

16-2 

17-9 

20-7 

25-3 



INSTITUTE OF ACTUARIES. 

As on the last occasion, we publish the questions for the Second Year's 
Examination, which we understand has, on the whole, been very satisfac- 
torily met. The third year's examination will take place for the first time 
in December, 1855. 

SECOND tear's EXAMINATION, 1854. 

1. Explain the difference between common and Naperian logarithms, 
and why it is desirable to retain both systems. 

2. Given log. «=M |(«-1)- i(»-l)H ^(w-l)^-, &c.| where 



iH-n 



M is the modulus of the system whose base is a, to find log. 

1— fi 



1 I n 

3. Find the values of log. (l+w), log. (1— «), and log. ^ 

when n=l. ^ ** 

4. In a table of logarithms it is observed that the difference between 
the logarithms of contiguous numbers diminishes as the numbers themselves 
increase. Explain this. 

5. Show how to find the number corresponding to a logarithm found 
only partially in the tables. 

6. If n balls, a, b, c, d, &c., be thrown promiscuously into a bag, — ^and 
two balls be drawn out, show that the probability that these will 1^ a and 

w.(w— 1) 

7. In an ordinary lottery, show that, d priori^ the chances are the same, 
whether a person is to draw first or last or intermediately. 

8. Find the probability that some two at least out of three lives will be 
alive at the end of the nth year. 

9. Show that the probability of a single life failing in any assigned 
year, as the xth from the present time, isj9,_,— j»,. 

10. Two lives, A and B, being proposed, find the probability that A 
will die before R 

11. Find the amount in n years of an annuity certain of £a at i per 
cent, compound interest. 
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12. Express the yalne of an annaitj on a given life^ and conyert the 
fonnnla into one which gives the valne of an annnitj at any age in terms of 
the next higher age. ' 

13. Find the valne for n years of an annuity certain commencing with 
£1 and increasing by £l each year. 

14. If the first payment of an annuity certain be £a, and the future 
payments be increased by £p each year, find the value of such annuity for 
n years. 

15. Find according to the columnar method the value of an annuity on 
a single life, commencing with £1 and increasing by £l each year until 
death. 

16. If the first payment of a life annuity be £a, and the following pay-, 
ments be decreased by £p annually, find the value of the annuity. 

17. State algebraically the difference between the amount of £1 in 

1 and 2 years respectively, when — th of the interest is converted into prin- 

m 

cipal m times in each year, instead of the whole interest once a year. 

18. Find the present value of £1 at the end of n years, — th of the 

interest being converted into principal m times in each year. 

19. What is the present value of £10 payable two and a half years 
hence, on M. D'Alembert's hypothesis, compound interest at 5 per cent.? 

20. State briefly the practical objections to M. D'AlembeiVs reasoning 
on this subject. 

21. Explain the relative advantages attending the D and N column 
system of construction, and the common method of forming tables of life 
annuities. 

22. Explain the difference between Barrett's formula and Davies's, for 
finding the value of an annuity on a single life; and show how a table is 
constructed according to Barrett's method. 

23. Show how a table of the probabilities of survivorship between two 
lives may be readily constructed. 

24. Show how to construct a table of single and annual premiums for 
the assurance of £1 on a single life, according to the columnar method. 

25. Find the value of an annuity on the life of A after the death of B; 
also the value of the annuity during the life of the survivor. 

26. Find SB, the present value of £1 to be received at the end of the 

year in which A dies, provided he die while B is living. 

27. The value required in the preceding question being unknown, find 
the annual premium for the contingency therein mentioned. 

28. Express the value of an annuity on » lives, to continue so long as 
any one 'of them exists. 

29. Determine the value of an annuity on the life of A, to commence 
at the death of B and 0. 

30. Given 9SC , the present value of £l payable at decease of the 

survivor of two lives A and B, provided that C die first or last of the three; 
find the equivalent annual premium to be paid during the continuance of 
the risk. 



ORIGINAL TABLES. 
Contributed ^r Mb. Charles Gabriel Shaw. 



Prqmratofy Table /or Jindinff the Values of Annuities on Three Joint 
Lives of Equal Ages, Carlisle 3 per Cent, 



|i 


D. 


N. 


jl 


D. 


N. 





1000000 


6589175-46 


62 


16810-39 


140546-326 


1 


588068*5 


6001106-96 


53 


15687-74 


124958-586 


2 


443707-7 


5557399-26 


54 


14412-35 


110546-236 


3 

4 


352215-2 
304489-9 


5205184-06 
4900694-16 


55 
56 


13295-24 
12226-32 


97250-9962 
85024-6762 


5 


270873-1 


46-29821-06 


57 


11206-38 


73818-2962 


6 


249187-1 


4380633-96 


58 


1021-2-06 


63606*2362 


7 


233123-5 


4147510-46 


59 


9211-921 


54394-3162 


8 
9 


220413-5 
209798-0 


3927096-96 
3717298-96 


60 
61 


8206-243 
7193-290 


46188-0722 
38994-7822 


10 


200597-4 


3516701-56 


62 


6260-540 


32734-2422 


11 


192143-7 


3324557-86 


63 


5421-271 


27312-9712 


12 


183862-6 


3140695-26 


64 


4682-2ia 


22630-7682 


13 
14 


175843-1 
168081-0 


2964852-16 
2796771-16 


65 
66 


4024-744 
3445-395 


18606-0142 
15160*6192 


15 


160495-6 


2636275-56 


67 


2936-404 


12224-2152 


16 


152945-1 


2483330-46 


68 


2487-843 


9736-37227 


17 


145522-2 


2337808-26 


69 


2094-190 


7642*18227 


18 
19 


138373-2 
131556-3 


219943506 
2067878-76 


70 
71 


1748-120 
1447-593 


5894*06227 
4446*46927 


20 


125056-9 


1942821-86 


72 


1171-620 


3274*84927 


21 


118860-8 


1823961-06 


73 


920-4860 


2354*36327 


22 


113010-9 


171095016 


74 


7001758 


1654*18747 


23 

24 


107433-2 
102115-6 


1603516-96 
1501401-36 


75 
76 


511-9799 
367-7977 


1142*20757 
774*409877 


25 


97046-53 


1404354-83 


77 


257-7464 


516*665477 


26 


92167-59 


1312187-24 


78 


177-9423 


338*721177 


27 


87519-66 


1224667-58 


79 


122-2747 


216*446477 


28 
29 


83005-76 
78503-28 


1141661-82 
1063158-54 


80 
81 


81-33943 
53-50098 


135*107047 
81*6060679 


30 


73991-65 


989166-896 


82 


33-75686 


47*8492079 


31 


69681-23 


919485-666 


83 


20-79576 


27*0534479 


32 


65601-37 


853884-296 


84 


12-36063 


14*6928179 


33 
34 


61774-61 
58184-98 


792109-686 
733924-706 


85 
86 


7-143586 
3-890429 


7*54923198 
3-65880298 


35 


54786-92 


679137-786 


87 


1-981696 


1-67710698 


36 


51571-22 


627566-666 


88 


-9263786 • 


•750728386 


37 


48500-80 


579065-766 


89 


•4270937 


-323634686 


38 
39 


45571-29 
42778-28 


533494-476 
490716-196 


90 
91 


•2002235 
-07859246 


•123411186 
•0448187261 


40 


40069-99 


450646-206 


92 


•02780735 


•0170113761 


41 


37404-77 


413241-436 


93 


-01007674 


•00693463613 


42 


34835-14 


378406-296 


94 


-003976320 


•00295831613 


43 

44 


32383-14 
80084-61 


346023-156 
315938-646 


95 


•001628651 
•0007125417 


•00132966513 
•000617123438 


45 


27930-70 


288007-946 


97 


*0003315944 


•000285529038 


46 


25930-24 


262077-706 


98 


•0001514735 


•000134055538 


47 


24072-51 


238005-196 


99 


•00007133346 


•0000627220785 


48 
49 


22362-32 
20815-96 


215642-876 
194826-916 


100 
101 


-00003793198 
•00001732744 


•0000247500985 
•00000746265854 


50 


19391-37 


175435-546 


102 


•000006130750 


•00000133190854 


51 


18078-83 


157356-716 


103 


•000001285678 


•00000004623054 
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Preparatory Table for finding the Values of Annuities on Foue Joint Lives of 
Eqtial Ages, Carlisle 3 per Cent, 





D. 


N. 


Jl 


n. 


N. 





1000000 


4260804-40 


52 


7188-121 


51 2607845 


1 


497564-7 


3763239-70 


53 


6563'9!)2 


446967925 


2 


345160-2 


3418079-50 


54 


5971035 


307257575 


3 
4 


256201-4 
213082-0 


3161878-10 
2948796-10 


55 
56 


5415-Uff 
48JJ0-53r 


33310-6085 
284200815 


5 


184112-4 


2764683-70 


hi 


43^7-380 


24022-6955 


6 


166357-3 


2598326-'40 


58 


3!)23-474 


200992215 


7 


153721-7 


2444604-70 


59 


34fl3-54& 


16645-6725 


8 

9 


144062-3 
136221-8 


2300542-40 
2164320-60 


60 
61 


2983*535 
2532767 


13656-1375 
11123 3805 


10 


129585-9 


2034734-70 


62 


2125-454 


8997-92653 


11 


123567-6 


1911167-ia 


63 


1771-671 


72*26*25553 


12 


117672-1 


1793495-00 


64 


147l'«20 


575463553 


13 

14 


111976-9 
106479-3 


1681518-10 
1575038-80 


65 
66 


1214-668 
9970372 


4539-96753 
3542'87033 


15 


101112-3 


1473926-50 


67 


B136775 


2729-19283 


16 


95758-93 


1378167-57 


68 


65B-7B09 


2070-41193 


17 


90500-24 


1287667-33 


Q9 


528-7829 


154 1-6-2903 


18 
19 


85459-27 . 
80683-51 


1202208-06 
1121524-55 


70 
71 


4197236 
329-6168 


U2I90543 
792288637 


20 


76159-62 


1045364-93 


72 


251-0782 


541-210437 


21 


71875-09 


973489-843 


73 


18-Je211 


357*389337 


22 


67863-02 


905626-823 


74 


120*9023 


228-407037 


23 
24 


64062-39 
60462-66 


841564-433 
781101-773 


75 
76 


8575663 
5572136 


142730407 
87-009047! 


25 


57053-66 


724048-113 


77 


35'0'2774 


51-9313071 


26 


53789-00 


670259-113 


78 


21-58440 


30-3969071 


27 


50700-13 


619558-983 


79 


13-31790 


17-1790071 


28 
29 


47711-71 
44731-16 


571847-273 
527116-113 


80 
81 


7-751647 
4*478032 


9-42736010 
4*94932010 


30 


41746-09 


485370-023 


82 


2-447372 


2-50195610 


31 


38916-97 


446453-053 


83 


i*2fl5575 


1-20630110 


32 


36264-44 


410188-613 


84 


■6538774 


'552503707 


33 
34 


3380307 
31518-80 


376385-543 
344866-743 


85 
86 


'3178096 
'U27708 


■234614107 
'0918353076 


35 


29376-79 


315489-953 


87 


'05865819 


■0331771176 


36 


27368-85 


288121-103 


88 


-02149199 


■0H6851276 


37 


25467-77 


262653-333 


89 


'007730397 


■00395473068 


38 
39 


23669-73 
21970-93 


238983-603 
217012-673 


90 
91 


'002843173 
'01108252209 


'00111155768 
'000286336782 


40 


20335-51 


196677-163 


92 


■0002085552 


■0000777815822 


41 


18736-04 


177941-123 


93 


-0000544 143B 


-0000233672022 , 


42 


17208-56 


160732-563 


94 


-00001590528 


'00000746192223 


43 

44 


15767-35 
14434-54 


144965-213 
130530-673 


95 


'000004805353 
-000001630846 


■00000257596923 
-000000937123239 


45 


13202-85 


117327-823 


97 


'000000596S699 


'0000t>0340263339 


46 


12075-72 


105252-103 


98 


'0000002120628 


■000000128190539 


47 


11044-46 


94207-6435 


9^ 


'00000007846685 


-0000000497236897 


48 
49 


-1011000 
9279-757 


84097-6435 
74817-8865 


100 


-00000003413877 


■0000000155S49197 




101 


•00000001212922 


-00000000345569975 


51 


8526-386 


66291-5005 


102 


-000000003065375 


-000000000390324754 


52 


7842-595 


58448-9055 


103 


•0000000003857017 


-000000000004623054 
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Preparatory Tahle for finding the Values of Annuities on Five Joint Lives of Eqwd 

Ages, Carlisle 3 per Cent, 



|i 


D. 


N. 


!* 


D. 


N. 





1000000 


2822392-08 


52 


3073-640 


19183-0387 


1 


420989-6 


2401402-48 


53 


2764-097 


16418-9417 


2 


268500-2 


2132902-28 


54 


2473-800 


139451417 


3 

4 


186360-9 
149114-7 


1946541-38 
1797426-68 


55 
56 


2205-591 
1956-211 


11739-5507 
9783-33974 


5 


125141-2 


1672-285-48 


57 


1725-534 


8057-80574 


6 


111060-1 


1561-225-38 


58 


1507-399 


6550-40674 


7 


101364-1 


1459861-28 


59 


1294-735 


5255-67174 


8 
9 


9415908 
88448-81 


1365702-20 
1277253-39 


60 
61 


1089-088 
891-7889 


^166-58374 
3274-7^984 
2553-20834 


10 


83712-50 


1193540-89 


62 


721-5915 


11 


79466-32 


1114074-57 


63 


578-9820 


1974-22634 


12 


75310-13 


1038764-44 


64 


462-5300 


1511-69634 


13 
14 


71306-90 
67454-65 


967457-541 
900002-891 


65 
66 


366-5867 
288-5599 


1145-10964 
856-549742 


15 


63700-70 


836302-191 


67 


225-4700 


631-079742 


16 


59954-66 


776347-531 


68 


174-4452 


456-634542 


17 


5628210 


720065-431 


69 


133-5177 


323-116842 


18 
19 


52779-65 
49483*20 


667285-781 
617802-581 


70 
71 


100-7756 
75-05376 


222-341242 
147-287482 


20 


46381-20 


571421-381 


72 


53-80606 


93-4814220 


21 


43462-87 


527958-511 


73 


36-70907 


56-7723520 


22 


40751-75 


487206-761 


74 


23-73093 


33-0414220 


23 
24 


38200-40 
35799-93 


449006-361 
413206-431 


7^ 


14-36423 
8-441785 


18-6771920 
10-2354070 


25 


33541-85 


379664-581 


77 


4-760270 


• 5-47513702 


26 


31391-26 


348273-321 


78 


2-618188 


2-85694902 


27 


29370-59 


818902-731 


79 


1-428855 


1-42809402 


28 
29 


27424-69 
25487-81 


291478041 
265990-231 


80 
81 


-7387319 
-3748113 


-689362126 
-314550826 


30 


23553-10 


242437-131 


82 


. -1774345 


-137116326 


31 


21735-13 


220702-001 


83 


•08071434 


•0564019868 


32 


20046-98 


200655021 


84 


•03459012 


-0218118668 


82 
34 


18497-03 
17073-73 


182157-991 
165084-261 


85 
86 


-01414609 
-005239980 


•00766577683 
-00242579683 


35 


15751-84 


149332-421 


87 


•001736283 


-000689513838 


36 


14524-64 


134807-781 


88 


•0004986142 


•000190899638 


37 


13873-13 


121434-651 


89 


•0001399202 


•0000509794384 


38 
39 


12294-05 
11284-27 


109140-601 
97856-3317 


90 
91 


•00004037307 
•0000086648-20 


•0000106063684 
-00000194154845 


40 


10320-27 


87536-0617 


92 


•000001564164 


•000000377384456 


41 


9384*886 


78151-1757 


93 


•0000002938377 


-0000000835467565 


42 


8501-025 


69650-1507 


94 


•00000006362112 


-0000000199256365 


43 
44 


7677-123 
6925-693 


61973-0277 
55047-3347 


95 
96 


•00000001465786 
•000000003769345 


•00000000526777651 
•00000000149843151 


45 


6240-985 


48806-3497 


97 


•000000001074366 


•000000000424065512 


46 


5623-658 


43182-6917 


98 


•0000000002968878 


•000000000127177712 


47 


506M95 


38115-4967 


99 


•00000000008631349 


-Q000000000408642227 


48 


4570-733 
4136-916 


33544-7637 
29407-8477 


100 


•00000000003072491 


-0000000000101393127 


49 


101 


•000000000008490452 


•0000000000016488607 


50 


3749052 


25658-7957 


102 


•000000000001532688 


-0000000000001161727 


51 


3402-117 


22256-6787 


103 


•0000000000001157104 


•0000000000000004623 
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Trtfaratory Table for finding the Values of Annuities on Six Joint Lives of Equal Ages. 










Carlisle 3 per Cent. 




i 

o 



D. 


N. 


1^ 
§<5 


^ 1 


\ H. 


1000000- 


1911430-15 


52 


1314-288 


7307-60333 


1 


356199-3 


1565230-85 


53 


1163-960 


6143-64333 


2 


208866-3 


1346364-55 


54 


1024-895 


5118-74833 


3 
4 


135558-9 
104350-5 


1210805-65 
1106455-15 


56 


898-3371 


4220-41123 








56 


782-4845 


3437-92673 


5 


85058-49 


1021396-66 


57 


677-0995 


2760-82723 


6 


74143-74 


947252-929 


58 


679-1427 


2181-68453 


7 


66839-46 


880413-469 


59 


486-3963 


1696-28823 


8 
9 


61542-36 
57429-80 


818871-109 
761441-309 


60 
61 


896-7546 
313-9971 


1299-53363 
985-536534 


10 


54078-27 


707363-039 


62 


244-9803 


740-556234 


11 


51104-79 


656258-249 


63 


189-2113 


561-344934 


12 


48198-49 


608059-759 


64 


145-3732 


405-971734 


13 

14 


45408-24 
42732-52 


562661-519 
519918-999 


66 


110-6359 


295-335834 








66 


83-50923 


211-826604 • 


15 


40131-44 


479787-559 


67 


62-47774 


149-348864 


16 


37537-62 


442249-939 


68 


46-19308 


103-165784 


17 


35001-84 


407248-099 


^9 


33-71322 


69-4425642 


18 

19 


32596-72 
30348-05 


374651-379 
344303*329 


70 


24-19624 


45-2463-242 








71 


17-08973 


28-1565942 


20 


28246-16 


316057-169 


72 


11-53064 


16-6259542 


21 


26281-99 


289775-179 


73 


7-330802 


9-29515222 


22 


24471-42 


265303-759 


"74 


4-368864 


4-92628822 


23 


22778-90 


242524-859 








24 


21197-14 


2213-27-719 


75 

76 


2-406009 
1-278930 


2-52027922 
1-24134922 


25 


19719-25 


201608-469 


77 


-6469207 


•694428529 


26 


18319-94 


183288-529 


78 


•3175862 


•276842329 


27 


17014-38 


166274-149 


79 


•1644592 


•122383129 


28 
29 


15763-72 
14522-96 


160510-429 
135987-469 


80 


-07040116 


•0519819692 






^%^\^%^\M % "XVr*/ 


81 


-03137168 


•0206102892 


30 


13288-68 


122698-789 


82 


•01-286399 


•00774629927 


31 


12139-07 


110559-719 


83 


•005028502 


•00271779727 


32 


11081-97 


99477-7493 


84 


•001829817 


•000887980270 


33 


10121-58 


89356-1693 








34 


9248-840 


80107-3293 


85 


•0006295008 


-000258479470 








86 


•0001923072 


-0000661722706 


35 


8446-136 


71661-1933 


87 


•00005139396 


•0000147783105 


36 


7708-228 


63952-9653 


88 


•00001156785 


•00000321046056 


37 
38 
39 


7022-227 
6385-531 
5795-601 


66930-7383 


89 


•000002532566 


-000000677905660 


50545-2073 
44749-6063 


90 


•0000005732974 


•000000104608160 








91 


•00000009098060 


•0000000136275604 


40 


5237-537 


39512-0693 


92 


•00000001173123 


•00000000189633041 


41 


4700-889 


34811-1803 


93 


•000000001586724 


•000000000309606416 


42 


4199-607 
3737-991 
3322-948 


30611-6733 


94 


-0000000002544845 


•0000000000551219166 


43 

44 


26873-6823 
23550-7343 


95 


•00000000004397358 


•0000000000111483366 






■•ir^-'l-rV f «#^t# 


9^ 


•000000000008669493 


•00000000000247884357 


45 


2950-113 


20600-6213 


97 


•000000000001933859 


•000000000000544984579 


46 


2618-938 


17981-6833 


98 


•0000000000004156429 


•000000000000129341679 


47 


2324-830 


15656-8533 


99 


•00000000000009494486 


•0000000000000343968290 


48 
49 


2066*429 
1844-237 


13590-4243 
11746-1873 


100 


•00000000000002765241 


•0000000000000067444190 






101 


•000000000000005943316 


-000000000000000801 I 030 


50 


1648-45S 


100977293 


102 


'00*nnniiniinnniiniii7Eti>H437 


■0 00 u u mi 1 Qmmn w[\M75B2 


51 


1475'83B 


8621'fi9ia3 


103 


'000Uyuuu00y00OOiJ347l32 


'OOOOOUOtlOllU000000004G2 



184 



Original Tables. 



[Jan. 1855. 



Vedue of £1 per annum during the joint Continuance of Three, Four, 
Five, and Six Lives^ of Equal Ages, Carlisle Z per Cent. 



\k 


Three 


Pour 


Five 


Six 


ji 


Three 


Pour 


Five 


Six 




Lives. 


Lirea. 


lire*. 


Lives. 


Lives. 


Lives. 


Lives. 


lives. 







6-589 


4-261 


2-822 


1-911 


62 


8-363 


7-131 


6-241 


5-660 




1 


10-205 


7-563 


5-704 


4-366 


53 


8-016 


6-809 


5-941 


6-278 




2 


12-525 


9-903 


7-944 


6-446 


54 


7-670 


6-486 


5-637 


4-994 




8 

4 


14-778 
16-095 


12-341 
13-838 


10-445 
12054 


8-932 
10-603 


55 
56 


7-315 
6-954 


6-151 
5-811 


5-323 
5-001 


4-698 
4-394 




6 


17-092 


15-016 


13-363 


12-008 


57 


6-588 


5-463 


4-670 


4-077 




6 


17-580 


15-619 


14-057 


12-776 


58 


6-228 


5-123 


4-346 


3767 




7 


17-791 


15-903 


14-402 


13-172 


59 


5-905 


4-820 


4-059 


3-495 




8 
9 


17-817 
17-718 


16-969 
15-888 


14-504 
14-440 


13-306 
13-259 


60 
61 


5-628 
6-421 


4-668 
4-392 


3-826 
3-672 


3-275 
3-139 




10 


17-531 


15-702 


14-258 


13-080 


62 


5-229 


^•233 


3-638 


3023 




11 


17-303 


15-467 


14-019 


12-841 


63 


5-038 


4-079 


3-410 


2-914 




12 


17-082 


16-242 


13793 


12-616 


64 


4-833 


3-910 


3-267 


2793 




13 
14 


16-861 
.16-639 


15017 
14-791 


13-568 
13-342 


12-391 
12-167 


65 


4-623 
4-400 


3-738 
3-553 


3-124 
2-968 


2-669 
2-537 




16 


16-426 


14-577 


13-129 


11-955 


67 


4-163 


3-354 


2799 


2-390 




16 


16-237 


14-392 


12-949 


11782 


68 


3-914 


3-143 


2-618 


2-233 




17 


16-065 


14-2-28 


12-794 


11-635 


69 


3-649 


2-915 


2-420 


2-060 




18 
19 


15-896 
15-718 


14-068 
13-900 


12-643 
12-485 


11-494 
11:345 


70 
7] 


3-372 

8-072 


2-673 
2-404 


2-206 
1-962 


1-870 
1-648 




20 


15-535 


13-726 


12-320 


11-189 


72 


2795 


2156 


1737 


1-442 




21 


15-345 


13-544 


12-147 


11-026 


73 


2-558 


1-944 


1-547 


1-268 




22 


15-139 


13-345 


11-956 


10-841 


74 


2-363 


1773 


1-392 


1-128 




23 
24 


14-926 
14-703 


13-137 
12-919 


11-754 
11-542 


10-647 
10-441 


75 
76 


2-231 
2-106 


1-664 
1-561 


1-300 
1-212 


1-047 
•9706 




25 


14-471 


12-691 


11-319 


10-224 


77 


2-005 


1-484 


1-150 


•9189 




26 


14-237 


12-461 


11095 


10-005 


78 


1-904 


1-408 


1-091 


-8717 




27 


13-993 


12-220 


10-858 


9773 


79 


1770 


1-300 


-9994 


•7923 




28 
29 


13-754 
13-543 


11-985 
11-784 


10-628 
10-436 


9-548 
9-364 


80 
81 


1-661 
1-526 


1-216 
1-105 


-9332 
•8392 


•7384 
•6570 




30 


13-369 


11-627 


10-293 


9-233 


82 


1-417 


1-022 


7728 


•6022 




31 


13196 


11-472 


10154 


9-108 


83 


1-301 


•9312 


•6988 


-5405 




32 


13-016 


11-311 


10009 


8-977 


84 


1-189 


-8450 


•6306 


•4853 




33 
34 


12823 
12-614 


11-135 
10-942 


9-848 
9-669 


8-828 
8-661 


85 
86 


1-067 
•9405 


7380 
•6432 


•5419 
•4629 


•4106 
•8441 




35 


12-396 


10-739 


9-480 


8-485 


87 


•8463 


-5656 


•3971 


•2875 




36 


12-169 


10-527 


9-281 


8-297 


88 


-8104 


•5437 


•3829 


•2775 




37 


11-939 


10-313 


9-081 


8-107 


89 


7577 


•5116 


-3643 


-2677 




38 
39 


11-707 
11-471 


10-096 
9-877 


8-877 
8-672 


7-916 
7-721 


90 
91 


•6164 
•5703 


•3910 
•3470 


•2627 
-2241 


•1825 
•1498 




40 


11-246 


9-672 


8-482 


7-544 


92 


•6118 


•3730 


•2413 


•1616 




41 


11-048 


9-497 


8-327 


7-405 


93 


•6882 


•4294 


•2843 


•1951 




42 


10-863 


9-340 


8-193 


7-289 


94 


7440 


•4691 


•3132 


-2166 




43 

44 


10-685 
10-502 


9-194 
9-043 


8072 
7-948 


7-189 
7087 


95 
96 


-8164 
•8661 


•5272 
•5718 


-3594 
•3976 


-2536 
-2859 




45 


10-311 


8-886 


7-820 


6-983 


97 


•8611 


•5702 


' -3947 


•2818 




46 


10-107 


8-716 


7-679 


6-866 


98. 


-8850 


•6045 


•4284 


•3112 




47 


9-887 


8-530 


7-522 


6-735 


99 


•8793 


•6337 


•4734 


•3623 




48 
49 


9-643 
9-359 


8-318 
8-062 


7-339 
7-109 


6-577 
6-369 


100 
101. 


•6535 
•4307 


•4665 
•2849 


-3300 
•1942 


•2439 
•1348 




50 


9047 


7-775 


6-844 


6-126 102 


•2173 


•1273 


-0758 


-0454 




51 8-704 


7-453 


6-542 


5-842 103 


•0360 


•0120 


•0040 


•0013 
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On the Improvement of Life Contingency Calculation. By Edwin 
James Fabben^ Esq.^ one of the Vice Presidents of the Institute 
of Actuaries, 
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The prevailing system of life contingency calculation is one not 
of variable but of invariable quantities. At the very threshold the 
admission of two such important assumptions is asked for^ as that 
the rate of mortality is always invariable at the same age, whether 
old or young, and that the rate of interest is equally invariable for 
all periods, whether long or short. Upon these admissions of in- 
variability a system is formed for assessing the relative values of 
different cases, thereby necessarily in every instance indicating an 
invariable answer; and with such indications the system rests 
content. Whether such assessments, however . logically fair in 
connection with agreed postulates of invariability, are themselves 
eventually justified by the same invariability of actual result as was 
a priori assumed, has not hitherto been commonly brought within 
the general scope of the actuary's studies. Directly, however, he 
is called on to take upon himself the practical responsibility of 
upholding this theory of invariability, he is somewhat surprised to 
find that, good as the mere logic of his studies may have been, it 
is by no means an easy task to connect such logic with the nature 
of the events he may see passing around him. In place of a 
definite rate of mortality at each age, he may find a perfect series 
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of such rates — ^in place of one uniform rate of interest, he may 
find one portion of the funds yielding no interest whatever, while 
other portions may be lent upon classes of security, fruitful indeed 
in interest, but not as equally fruitful in obvious expedients for 
realization of the principal, should such be desirable. The con- 
viction is thus forced upon him at a very early period of his career, 
that, as a practical man, he must either henceforth shut his eyes 
altogether to the prevailing theory of the subject, or else open his 
eyes much wider than as a student he was taught to expect would 
be necessary in the apphcation of rules professedly based upon 
invariable elements. 

I am aware it may be said, that although the rates both of 
mortality and interest, as used by actuaries under the prevailing 
system, are certainly specific rates, yet that they are to be con- 
sidered as averages, and therefore typical, as well in theory as in 
practice, of a diversity of rates. But I would ask, has the subject 
ever been so treated? Can we find, for instance, in the treatises 
of those who are termed by common consent, and therefore rightly 
termed, our standard writers, not merely a single chapter, but even 
a single page, on the proper calculation and employment of average 
results, as applicable to insurance transactions? So long then as 
this omission exists, so long I think we may without presumption 
assert that the prevailing system of life contingency calculation is 
susceptible of considerable improvement. But in alluding to this 
omission, I particularly wish to guard myself from the inference 
that I thereby desire to stigmatize the labours of such men as 
Price, Morgan, Baily, and Milne, or of our late excellent cotem- 
porary David Jones, as not worthy of the favourable reception they 
have received. On the contrary, I believe (and it is one of the 
objects of the present paper to illustrate such belief) that the style 
of treatment adopted by these pioneers of our hterature constituted 
the only style that was really applicable to the nature of insurance, 
as then publicly understood. Indeed, in all branches of natural 
philosophy we find a similar assumption of invariability at an early 
period of their history, as preparatory to the more comprehensive 
study of deviations required by modem science. One of these 
branches presents us with so close a parallelism to the line of pro- 
gress I wish to illustrate as advisable in insurance calculations, 
that I cannot consider it wholly a digression to allude to it even in 
some detail. 

In the early history of navigation, we find it taken almost as 
the basis of the science that the compass needle pointed in a fixed 
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direction^ and that such direction was due north. The ntility of so 
simple an assumption in early days can scarcely be overrated ; the 
more especially as it was by this simplicity then rendering itself 
acceptable that the real properties of the magnet have been reserved 
for more elaborate study in our own time. Indeed^ had variability 
in place of invariabihty been originally taken for its prevailing 
attribute^ the important uses of the mariner's compass would 
probably have been lost to modem science^ inasmuch as our sim* 
plicity-loving ancestors might have considered such indications too 
uncertain and complex either to be useful to themselves or to their 
posterity. In further illustration of this, we find that for a long 
time the simpUcity of such a theory of invariabihty completely 
overrode the nature of the actual facts. Gradually, however, the 
proverbial stubbornness of facts developed itself in this as in other 
sciences, and brought about the admission that the compass needle 
did not really and in fact point due north. There was as yet, 
notwithstanding, no absolute surrender of the principle of fixity of 
direction itseK; such would have been too sudden a change either 
to have been expected or even desired. A variety of adjustments 
were accordingly advocated, each claiming some favourite point as 
that of the real fixity. The correct theory, nevertheless (started, I 
beUeve, by Gunter, and now admitted by all conversant with the 
subject, because the only theory that can interpret all the facts), is, 
that the direction of the compass needle is variable even in the 
same localities, and must be so apprehended by mariners, if safety 
based upon truth, and not merely upon simpUcity of theory, be 
their aim. It is, then, by the known variability of the compass 
needle, and not by a pseudo invariability, that the triumphs of 
modem over ancient navigation have been achieved. 

The use I seek to make of this as a paralleUsm in illustration 
of the subject before us is, I presume, sufficiently obvious. I con- 
sider the formerly universal adoption of the Northampton Table 
and 3 per cent, as' typified by the assumption that the compass* 
needle pointed fixedly due north, and the various petty controversies 
for other fixed points as equally typified by the various pros and 
cons for the Carlisle and other tables. Further, that the true 
theory, in this as in the former subject, is one strictly of variation, 
both as to mortality and interest, and that it must be so accepted 
as the only guide to safe practice, if we would avoid those rocks 
and shoals which a purbhnd adherence to a fixed in place of a 
variable course might unpreparedly develope. Indeed, the distinc- 
tion between the proper treatment of variable and invariable ele- 

o 2 



188 On the Improvement of [April 

mentB is precisely the distinction that characterizes the vocation of 
an actuary aa compared with that of an accountant. Thus the 
actuary who should take probabilities^ because fairly assessed now, 
as necessary certainties hereafter, would be virtually an accountant, 
because he allows no range for the possibly conflicting evidences of 
the future. The accountant, on the other hand, who endeavours 
to put estimates upon fluctuating things to come, is virtually striv- 
ing to be an actuary; for he cannot but allow that no estimate of 
to-day, unless professedly subject to variation, can pretend to also 
fulfil the condition of being an equally good estimate for a change- 
able to-morrow. In some Offices, I beheve, this distinction between 
fixed and variable estimates is already sufficiently carried out — in 
the first case, by the actual amount of assets at one period, as 
compared with the actual amount at another, being illustrated by 
Dr. and Cr. after the manner of accountants ; and in the second, 
by the difference between the amount of the life valuation at one 
period and another being substantiated, actuary-wise, by taking 
into consideration the accrued contingencies of the past as compared 
with the range of contingencies to be provided against for the 
future. The actuaries, then, of what I shall venture to call. the 
old school, were essentially accountants in the modem sense, for it 
was only with fixed quantities they professed to deal, as is suffi- 
ciently proved by their assuming a fixity when they found it not. 

The results of such a system have been exactly those to be 
expected. Where exorbitancy secretly existed, us in the rates 
required by the Insurance Societies, there the errors of a fixed and 
affected precision eventually came to light, in the shape of bonuses 
added to the sums assured, in varying amounts from time to time, 
in strange contrast with the declared formality of the original 
fixedness of calculation. Where no such exorbitancy of charge 
was allowable or even possible, and the fixed calculations had to 
stand or fall by their own merits, there the dangers of professing 
to deal with variable quantities as if they were absolutely invariable 
were unfortunately not so easily neutralized. To the numerous 
Friendly and Annuity Societies of the last century throughout' the 
country, a reliance on fixed tables and on such tables alone has at 
once proved a delusion and a snare ; for it tempted them to appro- 
priate the temporary surplus of a day, in the vain expectation that 
the fixed nature of the tabular values assigned to t&e future would 
necessarily be sufficient guarantee for the fulfilment of impending 
engagements. 

The nature, then, of the improvement I seek to introduce into 
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life contingency calculation is to openly take a^ our guide not 
merely a calculus of averages, but of their fluctuations; and to 
thereby declaredly characterize our methods, not as composing a 
system of specific and precise results, whatever it may be of prices,. 
but of results expected to vary between limits of assigned ranges 
of probability. By such a declaration it would at once become 
manifest that our expected gain by computation would not be to 
find even averages themselves invariable, but that their fluctuations, 
being considerably less, would therefore be more readily dealt with 
than the fluctuations of the elements of which they may be com- 
posed. The phrases therefore of the prevailing system implying 
'* a true table,'^ or " a true rate of interest,^' would under such a 
(calculus have to give way to average tables, with their probable 
limits' and the per centages of their expected deviations. 

What experienced actuary, for instance, can read without feel- 
ing the truth of the following reflection, extracted from the article 
on " Probability^' in the Encyclopadia Meiropolitana : — 

<' Not beiog well able to decide upon the relative importance of small 
details, calcnlators on this snbject (life contingencies) have hitherto, jadici- 
onsly presented their results sach as they ought to be if the tables were 
mathemadcaUy exact, and to the nearest farthing. Bat more extended 
views on the subject of probabilities, and on the nature of observations in 
general, would have caused the time which has been wasted in carrying out 
annuities to many more decimals than the data are good for, to be employed 
in apportioning the risks of fluctuation by estimation of the mean risks of 
the tables." 

Or the following, from the equally excellent article on "Proba- 
bility^' in the Encyclopedia Britannica : — 

" We may remark that, although English writers have almost without 
exception confined themselves to the explanation of the methods of com- 
puting annuity tables and of determining from them the values of sums 
depending on life contingencies, the aid which this branch of economy 
derives from the general theory of probabilities is by no means confined to. 
the consideration of such elementary questions. The number of observa- 
tions necessary to inspii-e confidence in the tables, the extent to which 
risks may be safely undertaken, the comparative weights of difierent sets of 
observations, and the probable limits of departure' from the average results 
of previous observations in a given number of future instances, are all 
questions of the utmost importance, which come within the scope of the 
calculus, and cannot in fact be justly appreciated by any other means." 

In the concluding part of the latter extract we have, indeed, 
the real explanation of the formal and what I may venture to 
call the '* wooden^' cast that has been given to the subject by our 
standard writers already referred^ : for we are to remember that, 
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though complete masters of their art as then understood, yet that 
they were all teachers or disciples of a school and of a day when 
the differential and integral calculus was but little employed by 
English writers on any branch of science. The omission of such 
processes has now, however, become the exception and not the rule. 
Thus, for instance, if we look into any of our modem treatises on 
mechanics, engineering, or navigation, all of them essentially prac- 
tical subjects, we find every aid that the calculus can give or has a 
chance of giving sedulously pressed into the service. By these 
means the great discovery of Newton and Leibnitz is brought 
home — vicariously indeed, but still effectually — to the uses of the 
humblest mechanic, engineer, or mariner, whenever he has to avail 
himself of what can be done for him, by way of previous calcula- 
' tion, in guiding him to the simplest and most trustworthy results. 
Indeed, the modem improvements of the Nautical Almanack alone 
form at once a sufficient and striking illustration of what benefit 
can be achieved by the calculus in devising the best forms for 
practical computation. "Vt^iatever therefore may have been the 
opinion of our elder school of writers, I think the time has now 
come for our students when, as in other subjects, the more search- 
ing investigations of the calculus should also be brought to openly 
and commonly bear upon that of life contingencies. 

Indeed, without this or some other extra aid, how is it possible 
for us to intelligibly explain to a modem public those differences 
of results in various Offices, which, when judged by a hypothetical 
standard of invariabiUty, appear rather to proclaim the faUure of 
all methods whatever, than to justify the indications of any par- 
ticular onq? So long as this diversity remains unexplained by 
having no proper limits assigned to it, so long assuredly may 
any amount of diversity appear justifiable to boards of manage- 
ment, and actuaries continue to be exposed to the risk of having 
their opinions only treated with respect when not obstructive of 
other money arrangements. That the calculus, especially con- 
sidered as a calculus of averages, contains within itself the means 
of deaUng with and explaining these diversities, has been too often 
asserted both by continental and native writers on probability, to 
be strengthened by mere reassertion on my part. But as I am not 
aware that any very ready example, in a professional sense, has 
been given of the sort of assistance to be derived by actuaries from 
this calculus, when trelated as a calculus of averages, I shall beg 
leave to conclude this paper by offering at least one such illustra- 
tion, hoping it may prove an incentive to other actuaries to look 
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farther into the subject than perhaps they have hitherto done. 
Before^ however, giving such an example^ I should wish to state 
that I have purposely selected such an one as will show that I by 
no means pretend^ as a practical man^ that a more general study of 
the differential and integral calculus by actuaries would materially 
alter the external appearance of insurance results and rates^ as 
at present accepted by the public. On the contrary, I believe that 
no actuarial theorizing would or ought to induce the public to be 
otherwise than mainly led by their own experience of the past, 
already somewhat extensive, and every day becoming more and 
more patent to themselves. But there is considerable difference, 
in a professional point of view, between venturing on general 
assumptions, however plausible, and the cautious adoption of 
approximations based upon elaborate investigations. Were then 
the calculus capable of no more than pointing out to us convenient 
approximations, and referring us to its own processes for its justi* 
fication of them, it would still, I think, be an ally obviously well 
worthy of the actuary's seeking. It is to illustrate* the calculus 
in this character that has decided the kind of example I have 
selected. 

Example. — ^A hundred pounds has to be put out at compound 
interest for twenty years, at rates indefinitely fluctuating between 
8 and 4 per cent, per annum. What is the general average of all 
the possible sums, even to infinity, to which the hundred pounds 
may be thus made to amount ? 

Putting this into the form of a definite integral, we have 

mT-^Ja ^ ^ mT-^ c(«+l) 

which, when m=100, a=3, A=100, c=:l, and n=20, as in the 

case before us, becomes TTjTpf ot j = 199-273 1, which 

is the general average amount required. 

Having thus determined what would appear as the more recon- 
dite question of the average amount of a sum at fluctuating rates 
of interest, it may be well, in order to show the ductility of the 
calculus when studied as an extensive system of averages, to also 
determine by its means the more simple question of what is the 
average rate of interest between 3 and 4 per cent., so obviously 
determinable by other means as 3J ? This extra illustration, how- 
ever simple, is considered advisable ; because there may be many 
minds, even in our own profession, so framed, that it is only by 
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treating well known examples^ having obvious solations by the 
current methods^ that the reliability of any new method of solution 
is considered admissible by them in more difficult cases. To deter- 
mine^ then, the average rate of interest between 3 and 4 per cent, 
by means of the calculus^ we have to consider the definite integral of 



/ 



?-fi^^^ (a + lV_a« 



4,2 _32 

which, when a =3, becomes — ^ — =3^; in exact equality with 

the obvious result of sheer mental arithmetic. I have already 
hinted that the first example is purposely chosen as one suscep- 
tible of an easy approximation, and such has just been portrayed : 
for if £100 be invested at 3J per cent, per annum for twenty years 
throughout, it will amount to £198*9789, a close approximation 
to the general average, or £199*2731, as determined by the cal- 
culus. But should we therefore be justified in saying that the 
£100 must necessarily be considered as having to be invested at 
3^ per cent, per annum throughout ? Decidedly not ; and the less 
so, because aU the supposed advantages of such a misstatement 
are more readily obtained by adhering to the scientific truth, and 
saying that the proposed calculation, being really one of indefinite 
fluctuation, has been accordingly so dealt with, and the general 
average ascertained to be £199*2731; without, however, guarantee- 
ing either that or any other as the precise result, that experience 
alone can determine. It is moreover manifest, that 3^ as a rate of 
interest could not be connected as such with the average amount 
at the end of the term, for it is as obvious by common arithmetic 
as it is by the calculus that the accumulations between 3^ and 4, 
considered as fixed quantities, would more than counterbalance 
those between 3 and 3^ : and hence, whether 3^ would have to 
be considered as affording a good or bad approximation is not 
matter for assumption, but for demonstration ; and it is precisely 
these demonstrations that are beyond the reach of the common 
methods. 

The instances I have given will, I think, sufficiently portray, 
so far as isolated instances can do, the nature of the improvement 
I am advocating in life contingency calculations. It will be seen 
that, though I seek to deprive the prevailing system of its pre- 
tensions to an invariability that does not really belong to it, yet 
that at the same time I propose a similar equivalent, by the 
adoption of the calculus and its limits, to that which has already 
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been accepted^ in place of a similarly false invariability^ in other 
branches of natural philosophy. It is true, indeed^ that before 
being exactly adapted to our wants as actuaries^ the calculus must 
be moulded into one of averages ; but this is a transformation so 
legitimate, that I consider no better method of studying the cal- 
culus exists even for the more general mathematical student. 

In concluding this paper, I am perfectly well aware it is con- 
sidered by many as dangerous, in an official and commercial sense, 
for any actuary to show he has been studying other books and 
productions than directories, prospectuses, and advertisements; 
but I trust that a better spirit is beginning' to prevail, and that, 
within the walls of this Institute at least, any advocacy for the 
improvement of the theory of our subject will be immediately seen 
as also implying a desire to improve its practical aspects. Speak- 
ing for myself, I have long considered that the wants of the public 
are daily forcing upon actuaries the investigation of subjects which 
the incompleteness of the prevailing theory renders it too powerless 
to sufficiently grapple with ; and it is the hope of exciting atten- 
tion to this view of the matter that has induced me to offer the 
present paper. Considerable difficulty, as may be imagined from 
its tenor, has been felt in keeping it within due bounds ; for, had 
examples of general limits been chosen, the subject in this form 
appears to be at present so little understood in its practical bear- 
ings, that at least the range of a lengthened essay,* if not of a 
volume, might have been required to treat the matter with that 
fulness of illustration which the importance of it demands. It 
may therefore be allowable for me to attempt to reinforce the 
object of so circumscribed a paper by a general declaration on my 
part that, after having devoted considerable attention, and indeed 
some' years, to the subject, I feel confident the proposed change 
from an invariable to a variable calculus as the basis of our 
calculations will be beneficial in every respect. We shall thereby 
be able to wholly dismiss the ancient doctrine of chances, with its 
fixed equaUties of paper cards, wooden dice, and similar mechanical 
illustrations, and rely upon the more modem doctrine of pro- 
bability, as the science of observation based upon experience. The 
actuarial adaptations of this doctrine, aided by the calculus, will 
assuredly ultimately* bring a class of problems involving averages 
and their fluctuations within reach of our solutions which at pre- 
sent are merely statistically guessed at, even by the most experi- 
enced actuary, the most cautious finance minister, or the most 
learned political economist. To improve our own science, more- 
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over, is virtually a step towards the improvement of others^ and 
thereby the better helps us to substantiate the claims of our stu- 
dies to those designations of learned and liberal so duly prized by 
other professions. 



FosTSCBiFT. — ^The writer is glad to avail himself of the interval 
between the reading and printing of his paper to state^ that he does 
not by such paper claim for his views — as might perhaps hastily^ 
without this disclaimer, be inferred — the merit of perfect originality 
as regards the proposed improvement of life contingency calculation. 
Lacroix has long since glanced at the differential and integral cal- 
culus as essentially a calculus of averages, and the calculus itseK 
has already been often employed in connection with life contin- 
gencies in England, as by De Moivre, Waring, Young, Gompertz, 
Lubbock, De Morgan, Galloway, Edmonds, and indeed by the 
present writer himself, in his last pubhcation on Life Contingency 
Tables. It is necessary further to remark, in the same spirit, that 
even the terms " true table ** and '^ true rate of interest,'^ though 
commonly used in the prevailing system, have also been frequently 
associated with the notion of a margin for fluctuations, or accom- 
panied with the qualification that it is only by neglecting variations 
that the epithet of ^^ true '* becomes allowable, and that, if it be pro- 
posed to include such variations,, that modification of the ordinary 
language should ensue. Eeference may be made to Mr. Jellicoe^s 
paper, in Vol I. p. 172 of the present Journal^ for instances of this. 
It is, then, rather to excite renewed attention to the subject of 
variability, than to propose it as wholly new, that has been the 
writer^s real aim ; and he has accordingly treated the matter in the 
preceding paper in that mixed style of pleading and demonstration, 
as appearing to him the most suitable for such a purpose in its 
more general form. As however it may aid the illustrations already 
given in the paper itself, if a tabular form be presented, and may 
also tend to better satisfy many minds to whom tabular forms are 
more acceptable than even the most earnest disquisitions upon 
principles, such a table is now appended. It may be taken as a 
temporary specimen of the proposed improved manner of dealing 
with such subjects — without, however, the writer^s wishing such 
table to be understood as having the exact form, even in his own 
opinion, that may ultimately be best adapted for the purpose 
under consideration. 
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Table of the Ayebaoe Amounts of ^100 at FlxjCtuatinq 
Bates of Interest. 

Average Amounts of £IQ0 at Compound Interest from 1 to 100 
years, at rates fluctuating between the limits ofO and Gper cent, 
per annum. 

N.B. Th(» mazimnm rate of interest is taken at 6, rather than at 5, per cent.; because 
5 per cent, if payable by half yearly, quarterly, monthly, or smaller instalments, can be 
made to exceed 5 per cent, per annum. 



Term 




Term 




Term 


• 


Term 




of 


Average 


of 


Average. 


of 


Average 


of 


Average 


Yean. 


Amount. 


Years. 


Amount 


Years. 


Amount. 


Years. 


Amount. 


1 


1030000 


26 


235-9473 


51 


631-3104 


76 


1901-0467 


2 


. 106-1200 


27 


244-7433 


52 


658-4496 


77 


1990-5568 


3 


109-3654 


28 


253-9303 


53 


686-8833 


78 


2084-5473 


4 


112-7419 


29 


263-5273 


54 


716-6764 


79 


2183-2499 


5 


116-2553 


30 


273-5538 


55 


747-8971 


80 


2286-9085 


6 


119-9120 


31 


284-0306 


56 


780-6170 


81 


2395-7800 


7 


123-7183 


32 


294-9793 


57 


814-9117 


82 


25101350 


8 


127-6813 


33 


306-4428 


58 


850-8605 


83 


2630-2580 


9 


131-8080 


34 


318-3851 


59 


888-5470 


84 


2756-4491 


10 


1361058 


35 


330-8913 


60 


9280588 


85 


2889-0240 


11 


140-5829 


36 


343-9679 


61 


969-4884 


86 


3028-3153 


12 


145-2472 


37 


357-6426 


62 


1012-9330 


87 


3174-6731 


13 


150-1076 


38 


371-9448 


63 


1058-4948 


88 


33-28-4664 


14 


155-1731 


39 


386*9049 


64 


1106-2813 


89 


34900835 


15 


160-4533 


40 


402-5553 


65 


1156-4058 


90 


3659-9337 


16 


165-9581 


41 


418-9299 


66 


1208-9873 


91 


3838-4479 


17 


171-6981 


42 


436-0641 


67 


1264-1512 


92 


4026-0800 


18 


177-6842 


43 


453-9955 


68 


13220292 


93 


4223-3082 


19 


183-9280 


44 


472-7634 


69 


1382-7602 


94 


4430-6361 


20 


190-4416 


45 


492-4090 


70 


1446-4903 


95 


4648-5943 


21 


197-2377 


46 


512-9758 


71 


1513-3730 


96 


4877-7418 


22 


204-3297 


47 


534-5094 


72 


1583-5703 


97 


5118-6675 


23 


211-7316 


48 


557-0580 


73 


1657-2523 


98 


5371-9917 


24 


219-4580 


49 


580-6718 


74 


1734-5982 


99 


5638-3681 


25 


227-5245 


50 


605-4040 


75 


1815-7968 


100 


5918-4853 



Example. — ^The average amount of all the amounts possible, 
even to infinity, to which JBIOO can be made to accumulate in 
twenty years, at rates of interest fluctuating between and 6 per 
cent, per annum, is J6190'4416 ; as may be seen set forth in the 
table opposite to the term of 20 years. 

When it is remembered that money is more likely to remain 
unproductive, or at per cent., for short than for long periods, it is 
obvious that the relative effect of unproductiveness must be more 
operative when considering; brief than enlarged cycles of finance. 
The preceding table, by its averages, properly represents this effect 
among others; and shows that while on the one hand the average 
amount at th^ end of the first period or year from tl^e original 
times of the deposits may be taken as sufficiently defined by the 
common mean rate of interest between the limits, or in the present 
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. case by 3 per cent., yet that, on the other hand, the period of a 
century is allied by its average amount, in connection with the 
same limits, to the amount productive by a uniform rate through- 
out of about 4 per cent. (4-165). To deal with such wide limits 
as from to 6, and with such durations as a century, is obviously 
to strain the calculus to its utmost; but even in this extreme 
state it will be seen to keep closely attendant upon the incidents 
of practical insurance, for it certainly appears consistent with even 
popular justice that, as a matter of calculation, those who may 
remain longest insured should be also rated as those to be re- 
latively assigned the higher ratios in the general appropriation 
of accumulations of interest. 

The table has' been virtually calculated by the aid of the same 
definite integral as that given in the papery viz. — 

in which n varies by units from 1 to 100; a varies indefinitely to 
and from a-\-ff, or from to 6; i=100; ot=100; c=1; and 
^=6. Or, putting such expressions into the form of a rule, we 
have the following extremely simple one whenever O is the lower 
limit : — 

Subtract iBlOO from its amount, when improved for the whole 
term and one year beyond, at the maanmum rate of interest con^ 
sidered as uniform as by the common tables. Divide the remainder 
by the product of such maximum rate and the number of years 
including the year beyond, and the quotient will be the average 
amount required. 

Example for Twenty Years. — £100, put out at 6 per cent, per 
annum uniform interest for twenty years and one year beyond, will 
amount by the ordinary tables (Smart's) to £339-95636; from 
which if the £100 be subtracted, the remainder is £239*95636; 
which, divided by 6 times 20 and the year beyond, or 126, gives a 
quotient of £190*4416, which is the average amount required 
between the assigned Jimits in conformity with the result as given 
by the table in question. 

The reasons for the trustworthiness of the rule can of course 
only be explained by aid of the calculus itself, or by some allied 
process of reasoning which it would be here out of place to 
dilate upon. 
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On the Calculation of Annuities, and on some Questions in the 
Theory of Chances. By J. W, Lubbock, Esq., B.A.* 

[Extracted, by permission erf the Author, from the Transactions of the 
Cambridge Philosophical Society.] 

1. IHE object of the following investigation is to show how tlie 
probabilities of an individual living any given number of years are 
to be deduced from any table of mortality. All writers (with the 
exception of Laplace) have considered the probability of an indi- 
vidual dying at any age to be the number of deaths at that age 
recorded in the table, divided by the sum of the deaths recorded at 
all ages. This would be the case if the observations on which the 
table is founded were infinite; but the supposition differs the more 
widely from the truth the less extended are the observations, and 
cannot, I think, be admitted where the recorded deaths do not 
altogether exceed a few thousand, as is the case in the tables used 
in England. The number of deaths on which the Northampton 
Tables are founded is 4,689 (Price, vol, i. p. 357). The tables of 
Halky are founded upon the deaths which took place at Breslau, 
in Silesia, during five years, and which amounted to 5,869. 

If a bag contain an infinite number of balls of different colours 
in unknown proportions, a few trials or drawings will not indicate 
the proportion in which they exist in the bag, or the simple pro- 
babihty of drawing a ball of any given colour; and not only the 
probability of drawing a ball of any given colour, calculated from a 
few observations, will be little to be depended on, but it will also 
differ the more from the ratio of the number of times a ball of the 
given colour has been drawn, divided by the number of the pre- 
ceding trials, the fewer the latter have been. 

Laplace [Theor. Anal, des Prohabilites, p. 426) ha^ investi- 
gated the method of determining the value of annuities. He there 
says — " Si Pon nomme yo le nombre des individus de Page A dans 
la table de mortalite dont on fait usage, et y^^ le nombre des indi- 
vidus k Page A+a;, la probabilite de payer la rente k la fin de 

Pannee A+aj sera — ." This hypothesis coincides with that I have 
yo 

before alluded to, as adopted by all other writers. Laplace, how- 
ever, means this as an approximation, for he has investigated 
differently the probability of an individual of the age A living to 
the age A + fl (p. 385 of the same work). He there considers two 
cases only possible ; but as an individual may die at any instant 

* Now ^r John William Lubbock, Bart, F.R.S., &c 



198 On the Calculation of Annuities, [April 

during life, I think it may be doubted whether thip hypothesis of 
possibility should be adopted. 

Captain John Oraunt was the first, if I am not mistaken, who 
directed attention to questions connected with the duration of life. 
He published a book in 1661, entitled Observations on the Bills 
of Mortality, which contains many interesting details, although it 
is written in the quaint style which prevailed in those times. In 
this book, amongst other tables there is one showing in 229,250 
deaths how each arose; and another showing of 100 births ^^how 
many die within six years, how many the next decad, and so for 
every decad till 76" — which is in fact a table of mortality, and is 
probably the first ever published. 

After Captain Graunt, Sir W. Petty published his Essai/s on 
Political ArithmeticL Halley, however, was the first who calcu- 
lated tables of annuities : he took the probabilities on which they 
depend, from a table of mortality founded on the deaths during 
five years at Breslau. Since his time a great number of writers 
have treated of these subjects, of whom a notice may be seen in 
the Encyclopedia Britannica, or in the Report from the Committee 
on the Laws respecting Friendly Societies, 1827 (p. 94). It is to 
be regretted that those who have published tables of mortality 
should generally not only have altered the radix or number of 
deaths upon which the table is constructed, but also the number 
of deaths recorded at different ages, in order to render the decre* 
ments uniform ; this is the case particularly with the Northamp- 
ton Tables, as pubhshed by Dr. Price {see Price on Reversionary 
Payments, vol. L p. 3^8). For if observations were continued to a 
sufficient extent, they would probably show that some ages are 
more exposed to disease than others — ^that is, they would indicate 
the existence of cUmacterics, of which alterations such as these 
destroy all trace. 

I annex four tables,* which I have calculated, with the assist* 
ance of Mr. Deacon, from the Tables of Mortality for Males and 
Females at Chester, given by Dr. Price (vol. ii. p. 892). The first 
two tables show the probability of an individual at any age living 
any given number of years, as well as the expectation of life at any 
age. The last two show the value of £1 to be received by an 
individual of any age after any number of years, and the value of 
an "annuity. The difference between these values for a male and 
female is very great, and shows that tables which would be appli- 
cable for the one would not be for the other, 

* Se^ page 207» and the note there. 
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I have also subjoined a table comparing the values of annuities 
calculated from observations at Chester (according to the hypo- 
thesis of probability I have asBumed)^ with some which have been 
calculated from observations at other places. Until lately, the 
Government of this country granted annuities, the price of which 
depended on the price of stock, which renders their tables com- 
plicated. I have given their values of a deferred annuity for five 
years, compared with those I have calculated from the observations - 
at Chester : it will be seen that the former are much too high. 

2. Suppose a bag to contain a number of balls of p different 

colours, and that, having drawn mi + ma + »«3 < +mp balls, mi 

have been of the first colour, m^ of the second colour, m^ of the 
third colour, wip of the p^ colour. If a?i, x^ w^ . . . Xp are the 
simple probabilities of drawing in one trial a ball of any given 
colour, the probability of the observed event is j?i"*i x x^* . . . . x 

Xp"^p, multiplied by the coeflScient of x{^\x^'^^ Xp^r in the 

development of (a?i + a?2 . • . +sc^'^ , +m^ . . . . +m^ ^ •pjjg event being 
observed, the probability of this system of probabilities is 
j?i"*i X x^^'i .... X Xp^y divided by the sum of all possible values 
of this quantity. 

The probability in ni + W2 • • • • +np subsequent trials of having 
ni balls of the first colour, n^ of the second, np of the ^^, is a 
fraction of which the numerator is the sum of all the values of 
Xi^\^^\ xa?2*"«^'*«. . . nXXp^p'^^Py and of which the denominator 
is the sum of all the values of a:i*^i xa?2*^* • • • .xj?j,'"/', multi- 
plied by the coeflScient of Xi^\ x x^% . . . ,xxp*^p in the develop- 
ment of (a?i4- ^2+^8 .... + a>)"i'^**ft--'^'*j'. 

Since a?i+a?2 • • • . +^i)=l, if a?i, x^ &c. be all supposed to 
vary from to 1, and all these values to be equally possible a 
prioriy the numerator will be found by integrating the expression 

a?i"»i+"i x x^'^'^'^. . .(1 — a?i — ar2— a:3 .... — ar^^i)*";* +"!» dxy xdx2...X «^,_i 

first from Xp^i=:0 to Xp^i^l—Xi—x^ "-^i»-2> then from 

arp_2=0 to 3r^_2=l--a?i — ^p-a> ^^^ so on. The deno- 
minator will be found in the same way. 

If the coeflScient of Xy^i x a?2*"« . . . x Xp*^p in the development 
of (ari+jTa . . . . ■j-Xp)^i'^^i'--''^p be called C, these integrations 
give for the probability required 

(mi + l)(mi + 2ymi + 8)...(mi + WiXm2-H)(m2-h2)...(n22+Wa)'«» 
(mi+?W2+m3....-hm^-|-j9)(mi-|-m2'fw3....+m,+j9H-l).... 
K+l)(m,+2)....K+yi,) 
(mi + W2....+jo+ni + n2+n3— 1)' 
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or if the product (»ip + l) (w»p+2) (^Wp+Wp) be denoted by 

[jWp + l]*V', which is the notation used by Lacroix {TraitS du 
Caleul DiffSrentiel, vol. iil p. 121), the probability required is 

This probability is the same as if the simple probability of drawing 
a ball of the^**' colour were mp+ 1, with the difference of notation. 
When na, n^ n^^i, &c. = 0, and rip = 1, this expression 
gives for the chance of drawing a ball of the p^ colour 

m, + 1 



fWi + m2 .... +Wp+J» 



and the probability that the index of the colour drawn is be- 
tween n— 1 and n+q+l is 

mi+ni^ .... +nij,+p 

If we suppose the law of the possibility of life to be such that p 
cases or ages are possible — a priori, mj, nin, &c. will be the number 
of recorded deaths in a table of mortality at those respective ages, 
and the chance of an individual living beyond the n^ age will be 

mi + m^ .... -{-m,-^p 

mf^+mn^\-\-Scc, + mp is the number given by the table as living at 
the n^ year; therefore, on the hypothesis of this law of possibility, 
the chance of an individual living beyond the n^ year is a fraction 
of which the numerator is the number living at that age, +^— n, 
and the denominator is the whole population on which the table 
is founded, or the' radix + p. The Tables I. and II. have been 
calculated from this formula, from observations at Chester given 
by Dr. Price (vol. ii. p. 107) : p was taken equal to 101 for a child 
at birth — that is, the chances of a child living beyond a hundred 
years, and of its dying in each intermediate year, were supposed 
to vary from to 1, all these values being equally probable, 
a priori. The value of any sum to be received after any number 
of years is equal to the sum itself, multiplied by the chance of 
the individual being alive to receive it : therefore these tables 
give the value of unity to be received after any number of years. 
Considering duration of life to be valuable in proportion to its 



Cx 
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lengthy the value of the expectation of life to any individual is the 
sum of the chances of his living any number of years multiplied 
by the intervening time ; so that if P« be the chance of an indivi- 
dual living exactly n years, the value of his expectation of life is 
SnP„, which is evidently equal to SP'^, if P'„ be the chance of an 
individual surviving n years : therefore the value of the expecta- 
tion of life of any individual is the sum of the numbers on the 
same line in Tables I. and II. The unity of expectation is here 
the expectation of an individual who is certain to Uve exactly one 
year. The Tables I. and II. give the values of contingencies 
depending on a single life, without discount ; the Tables III. and 
IV. are the same values, discounted at the rate of three per cent, 
compound interest. These tables give the values of annuities 
about six per cent, higher than those calculated from the North- 
ampton, and given by Dr. Price, vol. ii. p. 54. The only tables 
of annuities on female lives that I have met with are calculated 
from observations in Sweden, and are given by Dr. Price, vol. ii. 
p. 422 ; but they are calculated at four and five per cent, interest. 
It is not to be expected, however, that tables calculated from 
observations made in one country will serve in another, or even in 
different parts of the same country.* 

The probabihty of having nj balls of the first colour in ni + N 
trials, the colours of the other N balls being any whatever, is 

fxi'^x^ .... (1—^1 —X2 .... Xp_iYp dxidx2 .... dx,_i ' 

multiphed by the coeflScient of a:**i in the development of 
(^i+y)***"*"^^ the integrals being taken between the same limits 
as before. 

These integrations give for the probability required 

(mi + l)(mi + 2). ..{mi+niXm^-^mz+m^. ..-f jp--l)(m2+yw8+m4. ..-f p). 
(wi+wj. . . . +mp+p){mi + m2 +w„+jp-|-l). . . .' 

(»*2 + ^3 + ^4 -fjP + N— 2) 

(mi + m2+m3 -h^+Wj-f N— 1)' 

C being equal to («. + !)(». +2) •••• K+N) ^ Adopting the 
same notation as before, this probability is equal to 

* Since writing the above, I find that Mr. Finlaison has given the values of 
annuities, distinguishing the sexes, in the Report of (he Committee on Friendly Societies, 
1825, p. 140. 

VOL. V. P 
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_ C[mi + l]"i[ma-fm3. . . . +m^+p-l]''i+i 
[ma+m8....+N-|.j?-l]'»i+-i+i ' 

which probability, as before, is the same as if the simple probability 
of drawing a ball of the p^ colour were ffip+ 1. 

If ma + 97i3 . . . .H-wip+j?— 2=M, and if ni and N are in the 
same ratio as mi and M, the chance that the number of balls of 
the first colour in Wj + N trials is between the limits ni and ni±z, 
by the reductipns given in the Theorie Anal, des Probabilites^ 
p. 386, is 



tf being the number of which the hyperbolic logarithm is unity, 
and the integral being taken from ;s=;8r, to ;?= infinity. 

The question of determining the probability that the losses 
and gains of an Insurance Company on any class of life are 
contained within certain limits, is precisely similar to this. 

It will be seen from the formula ^n+m^^"^.m^^•q 

OTi + ma -\-mp-\-p ^^ 

line 12), that if life were divided into an infinite number of ages or 
intervals (in which case p is infinite), the hypothesis of possibility- 
remaining the same, the probability of an individual dying in any* 
given interval would be the given interval divided by the whole 
duration of life, which coincides with that which is given by De 
Moivre^s hypothesis. Thus if life were supposed to extend to a 
hundred years, the probability of an individual dying in any 
given year would be -rfo^ ^^^ ^^7 finite number of observa- 
tions or recorded deaths would not influence the value of this 
probability. As diseases and other causes producing death are 
not equally distributed throughout life, the last hypothesis cannot 
be adopted. 

In order to investigate accurately the probability of death at 
any age, it would be necessary to know the law of possibility. 
Let f^gPCp be the probability of the possibiUty of Xp : then the pro- 
bability in the former question of having Wj balls of the first colour, 
7^ of the second, &c., in n^+na . . . . +np trials, is 

/a?i'"i(^ia?i ), a?"2(02a?2) . . . . ( 1 — a?! — a?2 . . .a?p-i)'"/' dx^dx^ — dx^^y 
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^ is a sign of function^ and this function may be either continuous 
or discontinuous. . . 

This expression must be integrated between the same limits as 
before. 

The coefficients of the different powers of Xp in ^^p^ or the 
constants in t^pXp, will generally be functions of the index p. If 
the probability of life were known at a great many places^ and if 
Xp^ were the value of XpdX qi places^ Xp^ at q*^ places, &c., the law 
of possibility might be determined approximately by considering 
i^pXp as a parabolic curve, of which ocp is the abscissa, passing 
through the points, of wl^ich the ordinates are 

q\ -f ^3 +> &c. ' yi + <73 -f, &C. ' 

8. In the preceding investigations, the results of the preceding 
trials are supposed to be known ; it may be worth while to examine 
what the probability of any future event is when the results of the 
preceding trials are uncertain. 

Let a bag contain any number of balls of two colours, white 
and black: suppose m trials have taken place; and let e^ be the pro- 
bability that a white ball was drawn the n^ trial, /„ the probability 
that a black ball was drawn. 

First let e^, e^ , ,. . e^ be all equal, and let x be the probability 
of drawing a white ball. If a white ball was drawn every time 
in the m trials which have taken place, the probability in n^ + Wa 
future trials of having n^ white balls and n^ black balls is 

1.2 n„ fairdx 

But the probability that a white ball was drawn every time is e^; 
therefore the probabiUty of drawing a white ball Ui times and 
a black ball n^ times, on this hypothesis, multiplied by the pro- 
babiUty of the hypothesis, is 

(ni-hn2)(ni+na-l)...(% + l) /ar+"i (1-^)^2 cfe 
1.2 «a foTdx \ 

and the probability of drawing n^ white balls and n^ black balls 
will be the sum of the probabilities on every hypothesis, multi- 
phed respectively by the probabihty of the hypothesis, which is 

p2 
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(ni+«,)(ni+>^-l)...(n, + l) / /:f^(l-a>y«Jr 
1.2 tti \ Js^dx 

This integral being taken from a;=0 to a;=l^ is 

(wi+wa)(wi+wa— l)..(ni-f 1) [ na^na— 1, »<2— ^ l,m+l ^ 

1.2 n2 lm+ni + l.»»4-ni4-2...w-|-ni 4-^2 + 1 

H-m^ /. — ; ; —J ; ; — m + Lm+j &c. 

_ (ni+naXwi+Wa-.l) (wi + 1) 1 

1.2 ..«2 »»-l-2.m+3. . .m-l-wi + «2+l 

{«2-W2— l.Wa— 2. ..wiH-»|.mH-ni— 1. ..m+l.tf^+na+l. .. 
2 .m+»i— 1 . ..mH- 1 .m.m«*"y4-, &C. 

This series is equal to — ^ — ^ - , ! /} 1^^-. when x and 

y are made equal to 1^ and this is equal to 1 . 2 . 3 . . . . »i . 1 . 2 . 3 
. • . . n2 X coefficient of A**i ***«, in the development of 

(l+A)Xl+A)XH-^^+/*r 

wi.wi''— 1 .♦»— 2 , - „.^ -' 
+ 0:3 (*^/*)*+> *c- 

1 • 1 « iS 

+ 2Lf2Z:l A-.*^-»+ 2li!^-ll A-.-1J4-H, &c. 

1 .iS 1 .ifi 

Coefficient of A* i A*« = 1 + m{nie H- Wa/) 

, m.m— l/ni.«i— 1 _ ^ ^ Tt^.ito— 1 . \ 
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The probability required is 

1.2.3- •^I'^n^ 



»»H-2.mH-3. . . .m+Wj-l-nj+l 

If there are j9 di£Eerent colours^ and if m trials have taken place, 
and eq^p is the chance that a ball of the p^ colour was drawn 
the ^ trial, the probability of drawing ni balls of the first colour, 
n^ of the second, np of the j9^, in fij + nj . • . • +*np future trials, 
may be found in the same way. Let 

*1,1 + «1,S + «1,1 + &C. tfi^,= Si, Sly 

^,i> ^,a "i"^,B> ^1,4 ••• &c.= oa, *i, 

(the sum of the products of e^ two and two together,) 

and so on; then it may be shown that this probability is equal to 

1.2.3..n,+n,+n, ..+n, (i^g, y^i^g^)^....(l+g,y,, 
m+j9....mH-»i-|-W2....+«pH-i?— 1^ ^^ ' ^ 

1 + (S^i), 1 + (Sca), Sec. being expanded by the binomial theorem, 
and the indices of S written at the foot. 

The method which was used for summing the series in the last 
page is of very general application, and depends, in fact, or. this 
principle, that the generating function of the sum of any series 
is the sum of the generating functions of each of the terms of the 
series. 

If in the last formula n^ n^ &c.=0, and if there be only two 

events possible, and Ui = 1, the probabilityrequired is — —-■ . In 

order to apply this, suppose an individual to have asserted m 
events to have taken place, of which the simple probabilities are 
equal, &nd equal to p ; and suppose it required to find the proba- 
bility of his telling the truth in another case, where the simple 
probability of the event he asserts to have taken place is not 
known. Let x be the veracity of the individual, the probability of 

his tellins the truth on this hypothesis is ... ^ wi x \ «^d 

^ ^^ /)a;+(l— a;)(l-j»)' 

the probability of his telling the truth is the sum of the pro- 
babilities of his telling the truth on each hypothesis, divided by 
the number of the hypotheses. 

* This is a method of notation which obtains, hut it is not meant to imply that 
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Suppose X to vary from to 1, and all these values of x to be 

equally probable i priori, then the probability of his having told 

/* pxdx 

the truth and the event having taken place is / — 

taken from 2;=0 to a;=l^ which integral is 



^ px-^(\^p){i^xy 



^('-^W.<«.J^}. 



2p 
9 
If ^ = — , this probability is '81601. Generally, if jt? > J, the 

assertion that the event has taken place (on this hypothesis of 
veracity) rather diminishes the probability that the event has taken 
place; if p=^> the assertion does not alter the probability; ]Sp < ^, 
the assertion rather increases it. - 



9 
If P-^y «=-81601, let m = 10; 



then 



1 + Stf 91601 



i»+2 12 ' 

which is the probability that the individual will tell the truth in 
another case. If the individual had told ten truths, the chance of 

bis telling the truth in another case would have been ^o • 

All values of x between and 1 were supposed equally pos- 
sible : if they are not, let tpx, be the probability of the possibility 
of any value of x; then. the probability of an individual telling the 

truth will be ,/^ , ,., r divided by f^xdx, these inte- 

px-^il-x) {1-p) ^•'^ ' 

grals being taken from aj=0 to a;=l. 



TMe formed from the Buriab in All Saints Parish, Northampton, 
from 1735 to 1780. {Seepage 198, line 26.) 



Agk, 




Actual 

Number of 

Burials. 


Reduced to radix 11650. 




Bythe 


As altered by 








ObMrvationt. 


Dr. Price. 


Under . . 2 




1,629 


37981 
899 


4367 


Between 2 and 


5 


362 


1034 


S n 


10 


501 


499g 
469, 


574 


. 10 „ 


20 


189 


543 


. „ 20 „ 


30 


373 


9261 


747 


„ 30 „ 


40 


829 


817 
906 


750 


„ 40 „ 


50 


365 


. 778 


. 60 ^ 


60 


384 


954 


819 


f, 60 „ 


70 


378 


939j 




806 


« 70 „ 


80 


358 


889 


[ 


763 


„ 80 „. 


90 


199 


494 


I 


423 


„ 90 „ 
Total . 


100 


22 


54 


1 


46 


4,689 


11650 


11650 



1855^1 and on some Questions in the Theory of Chances. 207 

. Table I. — Males. Table II. — Females. 



Age. 





1 

2 

3 

4 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 



Expectation 

of Life, 

by the Author's 

method. 



29-75346 

86-69540 

40-21306 

42*54615 

43*83928 

44-09357 

42-75204 

38-95786 

35-82561 

32*99867 

30-27118 

27-04332 

2404172 

21-34876 

18-81444 

16-34857 

13-63392 

12-05917 

9-41263 

8*43636 

6-99009 

5-90384 

4*32000 

2-14285 



Exp( 



Enectation 

of Life, by 

usual method. 



28-13 

35*76 

39*42 

41-97 

43*33 

43-20 

41*92 

38*05 

34-86 

32-00 

29-25 

25-97 

22-92 

20-20 

17-64 

15*14 

12-36 

10*79 

8-05 

7-00 

5-43 

4-25 

2-50 

1-00 



Table III. — Males. 



Age. 


Value of 
Annuity by 
the Author's 

method. 


Value of 

Annuity by 

usual method. 





13-96256 




1 


17-35468 




2 


19-17322 




3 


20*38907 




4 


21-15972 




5 


21-42118 


21-283 


10 


21-55443 


21-512 


15 


20-38198 


20-283 


20 


19-42818 


19-285 


25 


18-55566 


18-399 


30 


17-67138 


17-492 


35 


16-36473 


16-134 ' 


40 


15-05567 


14*667 


45 


13-81590 


13-493 


50 


12-59164 


12-316 


55 


11-28375 


10-866 


60 


9-63491 


9-140 


65 


8-77709 


8-220 


70 


6-94786 


6-260 


75 


6-17140 


5-291 


80 


5-11141 




85 


4-30505 







Expectation 
of Life 


Expectation 


Age. 


by the Author's 
method. 


of Life, by 

^wuwl method. 





34-55535 


33-27 


1 


40-04475 


89-54 


2 


43-65276 


43-25 


3 


45-87700 


45-68 


4 


47-23533 


47*11 


5 


47-99860 


47-44 


10 


45-69310 


4517 


15 


41-96030 


41-36 


20 


38-76308 


38-10 


25 


35-49329 


34-78 


30 


32-79565 


32-27 


35 


30-00384 


29-26 


40 


27-13292 


26*37 


45 


24-29072 


23-50 


50 


21-43212 


20-62 


55 


18-35900 


17-62 


60 


15-09954 


14-20 


65 


12-83834 


11-94 


70 


9-78378 


8-81 


75 


8-12794 


7-14 


80 


6-30434 


6-20 


85 


5-97402 


4*81 


90 


4-55263 


3-46 


95 


2-07692 


1*71 



Table IV. — Females. 



Age. 


Value of 
Annuity by 
the Author's 

method. 


Value of 
Annuity by 





16-75290 




1 


18-42550 




2 


2014860 




3 


21-32367 




4 


^211868 




5 


22-64306 


22*624 


10 


22-41169 


22-439 


15 


21-25267 


21*235 


20 


20-36435 


20-323 


25 


19-33571 


19-266 


30 


18*65687 


18-683 


35 


17-62920 


17-534 


40 


16-56779 


16-366 


45 


15-42043 


15*282 


50 


14-14872 


13-983 


56 


12-58232 


12-376 


60 


10-67266 


10-410 


66 


9-37655 


9080 


70 


• 7-26287 


6-889 


75 


602689 


6-338 


80 


4-65536 




86 


4-34792 





Note. — We do not reprint all the tables originally given In this paper. They are of 
value now only as exhibiting the results of the methods laid down by the Author, and 
for that purpose those here quoted will suffice. — En. A, M^ 
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« 
On the rate of Sickness and Mortality amongst the Members of 
Friendly Societies in France. By Samuel Beown, F.S.8., 
Actuary of the Guardian Assurance Company. 

[Bead before the Institute of Actuaries, 8th January, 1856, and ordered by the 
Council to be printed.] 

It is not without some degree of pride, that we recall the fact that 
England has taken the lead in fostering and extending those social 
institutions which appear destined to carry out the beneficent 
design of procuring the greatest possible amount of happiness for 
the greatest possible number. She has not been afraid to encourage 
a spirit of self reUance in the mass of the people, and to allow her 
working classes to associate freely in the effort to equdize the 
uncertainties of life, so that those who may have a Uttle better 
fortune than the average may assist those who have a little less. 
Now and then, indications may have been observed of fear amongst 
the ruling powers lest this free association should be used for 
poUtical purposes, and doctrines dangerous to the Government or 
the good order of society be thereby enabled to circulate too easily 
amongst classes who may have real wrongs to redress or fancied 
rights to assert; but^ in the long run, good sense has prevailed, 
and Government has fortunately perceived that Friendly Societies 
for mutual aid in sickness or want, and other associations for 
bettering the condition of the working classes, gave them a direct 
interest in the preservation of the pubUc peace, and formed by 
their very principles the antidote to the fears they had excited. 
It would be gratifying, therefore, to perceive the rapidity with 
which they have spread in this country, could we at the same time 
feel that they have been conducted as well as they have been 
designed, and, in their pecuniary point of view, not fallen short 
of the expectations they have raised. The contrary has been 
lamentably the case. The greater part of our Friendly Societies or 
Sickness Clubs were for many years in a deplorable state of in- 
solvency, inflicting widespread misery just at the time when their 
aid was most important, and failing to fulfil their obligations to 
their members at a period of Ufe when, from incapacity to work, 
they were obliged to "claim the reUef for which they had been so 
long laboriously saving. There can be no doubt that the great 
.cause of this wretched condition of Societies which might have 
been so useful was the want of data for a correct estimation of the 
risks, the ignorance of the managers of the rapid growth of their 
liabilities with the age of the members, the smaUness of the 
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nuipbers in each club (wbich probably arose from the denre which 
so many of the members had to be office-bearers)^ and the conse- 
quent inordinate expenses when compared with the income. These 
evils were foond to prevail even in the best regulated. Other 
causes rapidly hastened the dissolution of the worst — such as the 
meeting in public houses^ the owners of which^ being treasurers of 
the funds, saw them diminish without fear whilst they passed into 
their own pockets in the way of business; costly processions, 
with bannto and music, losing the day^s wages from which the 
sickness of a future day was to be provided for; and various other 
equally absurd practices, opposed to the very spirit and object of 
these institutions. Notwithstanding these serious drawbacks, the 
benefits derived from the system have been so great, these unions 
are so adapted to the wants of the working classes, and have such 
an inherent vitaUty of good in them, that the evils complamed of 
have been gradually removed, or are in the process of it, and the 
defects of information are every year being suppUed. The first 
item,'tiie want of data, is by far the most important; and several 
distinguished writers have given themselves with zeal to the collec- 
tion and pubtishing of facts, or theories which, in the absence of 
facts, they endeavoured to draw from other reasonings. In the 
early history of this branch of study, Price and Morgan did good 
service; and in later periods Ansell, Edmonds, Neison, Ratclifie, 
and last of all Finlaison, have proved the energy and spirit with 
which this difficult subject has been taken' up in this country, both 
by the Grovemment and the people. Mr. Edmonds, in his interest- 
ing paper in the Lancet (which is also inserted in the last Number 
of the Assurance Magazine), enumerates the extent of the observa- 
tions of sickness and mortality, according to age, already recorded : — 
The Highland Society^s report, 85,000 years of life ; Mr. AnselFs, 
25,000 ; his own, in the Lancet of April 1839, 30,000 ; Mr. 
Neison, for the five years ending with 1840, 1,000,000; Mr. Rat- 
cliffe, the Manchester Unity of Odd Fellows, 600,000, during the 
three years ending with 1848 ; andf lastly, Mr. Finlaison's, Jun.^ 
in the Government Report just issued, about 800,000 years of life, 
extending over the five years ending with 1850. 

By the side of these large and important collections for this 
country, the observations in France, to which I now beg to call 
your attention, appear very trifling. They are nevertheless im- 
portant, as being the first fruits of a direct inquiry made with the* 
laudable purpose of encouraging in France the increase of institu- 
tions which it is admitted owe their greatest development there 
to the example of England. Both in this and in the kindred sub- 
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ject of life assurance, our neighbours, now so nobly emulous with 
us in the glories of war, are commencing a still more honourable 
rivalry in the arts and enterprises of peace, and in those social 
improvements which confer more than glory^ in di£fusing happiness 
amongst the people. 

From 1801 to 1847 the Society de Secours Mutuels of Fans 
received great encouragement and aid from the Society Fhilan- 
thropique; but, as the system spread, it was found to distract 
attention too much from the other important objects of that 
Society, and in 1849 a number of enUghtened men, standing high 
in government, in banking, or in commerce, formed a new union, 
under the title of '^ Comit^ pour la Fropagation des Societes de 
Frevoyance,'' in order to extend the working of these usefril. insti- 
tutions. In the inquiries made by this committee into the state 
of the Societes de Secours Mutuels, it was found that many were 
in the same deplorable state as they were formerly discovered to be 
in England, and principally for the same reason — ^the want of the 
data for calculating the risks. Besides, therefore, collecting the 
documents and statistics of these Societies, the committee sent out 
forms for a new collection of facts as to the sickness and mortaUty 
experienced amongst their members, and were so far successful in 
the results that in 1851 they determined to print a MSmoire sur 
VHistoire et V Organization des SociStis de Secours Mutuek" and 
a table of sickness deduced from the observations they had ob- 
tained. The publication was entrusted to M. M. 6. Hubbard, 
their secretary, who acknowledges the obligations he owed in the 
formation of the tables to the mathematical talents of M. Olinde 
Bodrigues, who had already written on the Caisses de Betraite. 
This treatise was published in July, 1852. 

It would take too much of your time to go generally into the 
subject of the Societies of which this useful work gives a sketch of 
the history and organization. I propose only, on this occasion, to 
show the method employed in obtaining the facts relating to sick- 
ness and mortality, and give a brief, comparison of the results with 
the English tables. 

The principal tables of mortality in use in France are — 

1. That by DeparcieUx, which was deduced from the registers 
of the French Tontines of 1689, 1706, 1709, and 1734 ; but 
which is considered^ from the nature of the observations, to be more 
especially applicable to the higher, classes. 

2. Dupre de Saint Maur and Buffon published a table based 
upon the deaths recorded in three parishes in the city of Faris, 
and twelve parishes in the environs; but though prepared with 
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scrupulous care^ it is too fall of anomalies to have come into 
general use^ although M. de Saint Cyran^ in 1779^ corrected its 
irregularities. 

3. In 1806^ Duvillard^ in his Analyse de I'lnfluence de Petite- 
Virole sur la Mortality, formed a table of observations from a great 
number of facts collected in various parts of France before the 
Bevolution, which he conceived to represent very closely the actual 
law of mortality in that country; but so many changes in the 
population have occurred for the better since that period^ that if it 
ever represented the real state of the question^ it has for some time 
been deemed to show too high a rate of mortality, and ceased to be 
regarded with much authority. 

It may be remarked, that the table of Duvillard bears much the 
same analogy to that of Deparcieux which the Northampton Table 
does to the Carlisle, and has consequently been used in a similar 
manner; the former having been adopted to a great extent for life 
assurance, and the latter for life annuities. Out of 1,000 persons 
at age 25, the survivors would be — ^by Duvillard, 853, and by 
Deparcieux 510; by the Northampton 343, and the Carlisle 514, 

In recent periods (about 1838) a very extensive series of obser- 
vations have been completed by M. de Montferrand, which, I 
believe, are corrected in a great measure from the population 
returns given in the Anntiaires du Bureau des Longitudes. They 
make a distinction between the mortality of males and females, 
and have lately excited much attention. 

In the Annates d^Hygihie appear some excellent papers,* by 
M. Benoiston de Ch&teauneuf and M. Villerm^ on the compara- 
tive mortality of the rich and poor ; and, with this exception, the 
tables hitherto published are all defective in the special application 
for the purpose in view, and throw little light on the subject of the 
mortality of the labouring classes, taken by themselves, and none 
at all on the important inquiry as to the rate of sickness amongst 
them. 

In 1809, M. Mourgue, having devised a plan for the relief of the 
working classes, in connection with a savings fund and provision 
for old age, directed his inquiries to the number of sick persons 
received in the hospitals of Paris^ compared with the total labouring 
' population; and the result was seven days of sickness for each 
individual, as the mean of five years. At a later period M. Gerando 
concluded that, for each inhabitant of Paris, the average ' sickness 
was eight or nine days per annum. 

In 1830, M. Villerm^, being requested by the Societe Philan- 
thropique de Paris to make a report on the subject to the delegates 
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of the Friendly Societies of Faris^ fibrst drew attention to the re* 
turns of the Highland Society^ and suggested that this table might 
be adapted to the wants of the French Societies by correcting the 
table according to the difference of the rate of mortality in Eng- 
land and France. It will be observed^ that this was at once re- 
eognizing the law^ which most subsequent observations have con- 
firmed^ of the constant ratio which prevails between the laws of 
sickness and mortality. In 1844 this hint was acted upon by 
M. Debouteville^ in calculating the rates to be charged by the 
French Societies/ graduated according to ages; and after com- 
paring^ for the first thirty years of the ages taken^ the sickness 
of the Highland Society's returns with the Carlisle Table^ he 
multiplied the numbers so obtained by -i^, being the ratio of the 
mortality of France to that of England^ as deduced and published 
by M. Quetelet. The result was a mean of 18^ days annually 
between the ages ^6 and 70, which would be reduced to 12*77 if 
restricted to the periods 21 to 65 years of age. 

The mean for each five years of age, by the above table, is 



Ages. 


Dsyi of SickneM. 


Age.. 


DaysofSicknen. 


20 to 25 
25 „ 30 
30 „ 35 
35 „ 40 
40 „ 45 


5-9 
6-7 
80 
9-5 
10-7 


45 to 50 
50 „ 55 
55 „ 60 
60 „ 65 
65 „70 


12-2 
14-5 
18-3 
28-7 
69*8 



The sum of the total days of sickness, 923*5, is 60 more than that 
of Mr. Ansell's, and 130 less than that of Mr. Neison. However 
defective this table may be in authority, from the mode in which it 
was formed, it deserves attention as the first attempt practically to 
apply the knowledge already acquired in another country, and 
regulate the sickness rates in France by a law deduced from the 
mortality. 

To obtain, however, a more accurate collection of facts, the 
committee we have described sent, in the month of March, 1850, a 
circular to all the delegates of the Societies of Paris and g£ the 
departments whose address they could obtain, requesting them to 
have the goodness to fill up two forms enclosed with all the facts 
relating to each Society from its commencement. The circular 
contained also instructions, and a list of questions to be answered 
and returned to the committee, with the statutes and rules of the. 
Society. The first form was almost exactly the same as that 
required from the English Societies by the Government Act of 
1829; although, instead of restricting the returns for five years,. 
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the committee left the Societies to fill in for as many years as they 
pleased. They requested also the money payments for the days of 
*^ sickness*' and "inj&rmity/' and the date when the members 
quitted the Society, by becoming entitled to a pension, by with- 
drawal, or dismission. 

As the Societies do not generally admit members until they 
have satisfied the law of conscription, and as almost all grant 
pensions commencing at 65 years of age, the observations may 
naturally be expected to be limited between the ages 21 and 65, 
although a few may be found to extend to 70. Having collected 
these facts, it was thought sufficient to combine them in periods of 
five years— ages 21 to 25, 26 to 31, &c. 

The 25 Societies (out of 150) which responded to the appeal — 
some giving their experience for even 30 years — furnished a total 
of observations amounting to 44,069 years of life, during which 
they have paid 453^222 francs (£18,129) for 257,478 days of 
"sickness,'* and 46,755 francs (£1,870) for 102,979 days of 
''infirmity." Daring that time they have admitted 3,319 new 
members, and have lost by deaths 590, and by withdrawals 1,898. 

There is great difficulty in ascertaining at present the number 
of the Societes de Secours Mutuels in France ; but judging from 
the act;ounts rendered by the Government of their investments in 
the savings* banks, which neither include the whole of those pub- 
licly established nor those privately attached to particular work- 
shops, the subject appears to be still quite in its infancy. M. 
Hubbard gives a table showing the number of the Societies so 
ascertained in each department of France, and the total investments 
are not equal to much more than two thirds of one year's income 
of the Manchester Unity of Odd Fellows in England. In a popu- 
lation of 35,401,761, he enumerates only 2,056 Societies, with 
investments of £228,809; but allowing for those unknown, he 
estimates that there may be about 2,500 Societies, with an average 
of 160 members each, giving a total of 400,000 members and an 
annual income of £288,000. It appears that not only are many 
of them in the same deplorable condition as the English clubs, but 
the same causes contribute to their dissolution. Thus some divide 
their whole funds at the end of every year. The saint's day of the 
Society is sometimes held by others in doubtful honour at a cabaret. 
The aubergiste lets his rooms to the members, and, becoming the 
delegate, takes care that the funds are to a great extent expended 
with himself. Occasionally, even, there is a fine for anyone who 
does not spend 50 cents in beer. This sy^em is now wearing 
out; but no wonder it led to frequent failures formerly. In Paris 
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alone^ out of 205 Societies established before 1831^ 66 bad failed 
by 1840^ and 37 of the remainder had not a capital of £4 for each 
member; and in Rouen, of 35 Societies founded since 1808, 22 
had already disappeared in 1843. 

To return to the observations newly collected, the following 
ti^ble will show the general summary of the 44,069 yeieurs of life^ 
classified in quinquennial periods of age. In deducing therefrom 
the tables for use, the number entering and the number withdrawn 
have been taken at one half, as being supposed to continue in each 
case only through half the year of observation. The number 
'' unknown'* have not been classified in proportion, it being con- 
sidered that some of these Societies contained an unusual propor-- 
tion of old Uves. 

Table I. — Showing, in Quinquennial Periods of Age, the Returns of 
Sickness and Mortality in 25 SociSt£s de Secours Mutuels of 
France. 



(1) 


(«) 


(8) 


(4). 


(5) 


(6) 


a) 


(8) 


(9) 


Ages. 


AdmU. 


Tears 


Days of 


Payments 


nMSfllB. 


With- 


Days of 


Payments 


•ions. 


Observed. 


Sickness. 


for ditto. 


LfVKDMt 


drawals. 


Infirmity. 


for ditto. 


20 & under 


62 


115 


290 


1414 


3 


14 




£. 


20 to 25 


540 


1,755 


7,201 


47004 


12 


160 


500 


• 4-13 


25 „ 30 


741 


4,085 


19,090 


1329-81 


27 


267 


1,643 


23-67 


30 „ 35 


904 


6,650 


28,329 


1986-36 


57 


354 


2,781 


4717 


35 „40 


758 


8,366 


40,832 


2907-77 


64 


357 


4,564 


78-94 


40 „ 45 


190 


7,365 


44,438 


3169-98 


64 


230 


14,151 


236-50 


' 45 „ 50 


11 


5,593 


35,466 


2517-02 


86 


88 


11,169 


19318 


50 „ 55 


2 


3,702 


23,507 


157002 


60 


55 


9,883 


16406 


55 „ 60 




2,427 


21,290 


1479-46 


49 


44 


6,875 


124-74 


60 „ 65 




1,409 


15,116 


994-13 


41 


78 


11,592 


209-44 


65 „70 


t . 


544 


5,677 


418-92 


29 


20 


8,751 


191-27 


70 „ 75 




147 


1,774 


128-45 


19 


11 


7,570 


9116 


Unknown 


ill 


1,911 


14,468 


1142-77 


79 


220 


23,500 


505-97 


3,319 


44,069 


257,478 


18128-87 


590 


1,898 


102,979 


1870-23 



M. Hubbard notices the error which has occurred in all English 
tables, except the recent ones of Finlaison, of confounding claims 
for superannuation with claims for sickness. Mr. Henry Tompkins^ 
in his very excellent essay on the Sickness and Mortality experi- 
enced in Friendly Societies, read before this Institute and pub- 
lished in the 17th Number of the Assurance Magazine, points out 
the consequences of this error very forcibly, and shows that both by 
Satclifie^s and Neison^s tables the effect above the age of 60 is to 
double the cases of sickness as compared with Finlaison^s tables; 
which is also noticed in Mr. Edmonds' paper in the last Number 
of the Assurance Magazino. Columns 8 and 9 in the above table. 
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headed '''days of infirmity'' and "payments for ditto/' are intended 
to allow of this correction being made — the word "infirmity" 
having the same meaning as "superannuation/' though more 
expressive of the truth, as some such cases are found at compara- 
tively young ages. Taking, then, the proportion of payments for 
a measure, M. Hubbard deduces from the days of " sickness" the 
number of days which would correspond with the same amount of 
payment for " sickness" as is made for " infirmity." Thus the 
average payment for each day of sickness, on the total observations, 
is 1*76 francs, and for infirmity 0*46 francs, the former being to 
the latter as 1 to '258 : about four days of " infirmity," therefore, 
may be counted as one of sickness. He consequently adds 
102,979 X -258=26,568 days' "infirmity," to the days of " sick- 
ness," making the total of observations 257,478 + 26,568=284,046 
days ; and, deducting from the total years of life half the number 

who entered and withdrew, he finds Ai/fif\.K ~ 6*85, average 

number of days of ^sickness per year. 

It should be observed, that as this average results from money 
payments made by Societies, it would not exactly represent the 
average of sickness in a community, as in most cases some days of 
sickness would elapse before relief would be actually granted. 
M. Hubbard thinks that so much as five days should be added for 
every case of sickness observed : it seems to us rather a large 
proportion. 

After the correction made as above suggested, the following table 
gives the summary of the results in quinquennial periods of age : — 

Table II. — Corrected Tables of the rates of Sickness and Mortality 
in the French Societies. s 



Ages. 


Tears of 

Observaaons. 


Days of 

Sickness and 

Infirmity. 


Rate of 
Sickness. 


Deaths. 


Rate of 
Mortality 
per cent. 


20 & imder 
20 to 25 
25 „ 30 
30 „ 36 
35 „ 40 
40„45 
45 „ 50 
50 „ 56 

65 „ 60 
60 „ 65 

66 „ 70 
70 „ 75 

Unknown 


77 
1,405 
3,581 
6,021 
7,809 
7,155 
5,644 
3,674 
2,405 
1,370 
634 
1,416 


290 

7,265^ 

19,4.30 

28,991 

41,936 

47,763 

38,191 

25,958 

23,105 

18,304 

8,267 

3,031 

20,883 


3-76 

5-17 

5-42 

4-81 

5-37 

6-67 

6-88 

7-07 

9-61 

13-36 

15-48 

21-34 

11-97 


3 

12 
27 
57 
64 
64 
86 
60 
49 
41 
29 
19 
79 


3-89 

•85 

•75 

•94 

•82 

•89 

1-66 

1^63 

200 

2-99 

5-43 

13-42 

4-53 


AUages 


41,460 


•• 


6-85 


690 


1-42 
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In order to complete these observations for the use of the 
English reader^ I subjoin a table combining the facts of two which 
M. Hubbard gives for each age^ having deduced the results from 
the original observations by third differences^ and the mortality 
after 70 years being continued by the table of Deparcieux. 

Table III. — Showing the Decrements of Life, the Rate of Mortality 
and the Mean Days of Sickness, and the Mean Duration of Life, 
at each Age, by the experience of the French SociStes de Secovrs 
Mutuels, 



Ag«. 


LiTinr. 


DMtlM. 


Morulity 
p«r ceat. 


Meui dajrt 

of SickneM 

for each 

Life. 


Mean 
duration 
of life. 


Age. 


Living. 


DeiUlu. 


MortaUtf 
percent. 


Mean daje 

of Sickoeu 

foreacli 

Life. 


Mean 
duration 
ofBfe. 


21 


10,000 


90 


'90 


4-072 


41-83 


58 


%Q6Q 


120 


1-80 


9-500 


15-70 


22 


9,310 


83 


■84 


4-604 


41-21 


59 


6,536 


141 


2-16 


10-748 


14-98 


23 


9,827 


79 


*80 


5000 


40-55 


60 


6,395 


155 


2-42 


11-724 


14-30 


24 


9,74S 


7(> 


-78 


5-276 


39-88 


61 


6,240 


163 


2-62 


12-476 


13-64 


25 


9,fi72 


74 


■77 


5-448 


39-19 


62 


6,077 


170 


2-80 


13-052 


12-99 


2*> 


9,59S 


74 


'77 


5-532 


38-49 


63 


5,907 


177 


3-00 


13-500 


12-35 


27 


9,524 


77 


'78 


5-544 


37-77 


64 


5,730 


195 


3-35 


14-172 


11-72 


2a 


9,447 


76 


'80 


5-500 


37-08 


65 


5,535 


^2 


3-76 


14-736 


11-12 


29 


9,371 


81 


■86 


5-296 


36-38 


QQ 


5,323 


229 


4-23 


15-164 


10-54 


30 


9,290 


83 


'89 


5148 


35-69 


67 


5,094 


247 


4-77 


15-428 


9-99 


31 


9^07 


83 


■90 


5-052 


3501 


68 


4,847 


267 


5-40 


15-500 


9-47 


32 


9,124 


83 


'91 


5004 


34-32 


69 


4,580 


300 


6-41 


16-188 


8-99 


33 


a,041 


81 


^90 


5-000 


33-63 


70 


4,280 


283 


6-62 


17-084 


8-59 


34 


8,960 


79 


'88 


5-012 


32-93 


71 


3,997 


275 


6-87 


18-236 


8-17 


35 


8,88) 


76 


■86 


5-076 


32-22 


72 


3,722 


275 


7-38 


19-692 


7-73 


36 


8,805 


74 


■84 


5-184 


31-49 


73 


3,447 


274 


7-96 


21-500 


7-31 


37 


8,731 


71 


-81 


5-328 


30-76 


74 


3,173 


275 


8-65 




6-90 


38 


8,660 


69 


'80 


5-500 


29-99 


75 


2,898 


261 


9-00 


, , 


6-50 


39 


8,591 


60 


■70 


5-740 


29-24 


76 


2,637 


261 


9-89 


.-. 


6-10 


4(» 


8,531 


58 


'68 


5-960 


28-44 


77 


2,376 


261 


10-98 




5-71 


4i 


8,473 


61 


73 


6-160 


27-63 


78 


2,115 


247 


11-68 




5-36 


42 


M12 


66 


79 


6-340 


26-82 


79 


1,868 


247 


13-23 


, . 


5-00 


43 


8,346 


75 


■90 


6-500 


26-04 


80 


1,621 


233 


14-40 


, , 


4-69 


44 


8,271 


94 


1-14 


6-784 


25-27 


81 


1,388 


220 


15-84 




4-39 


45 


8,177 


108 


1-32 


6-952 


24-56 


82 


1,168 


192 


16-47 


... 


4-12 


46 


8,069 


117 


1-45 


7-028 


23-88 


83 


m 


165 


16-90 




3-84 


47 


7,952 


122 


1-54 


7-036 


23-22 


84 


811 


151 


18-64 




3-52 


48 


7,830 


125 


1-60 


. 7-000 


22-57 


85 


660 


137 


20-83 




3-21 


49 


7,705 


125 


1-62 


6-752 


21-93 


86 


523 


124 


23-68 


, ^ 


2-92 


50 


7,580 


124 


1-63 


6-636 


21-29 


87 


399 


96 


24-13 


.•■ 


2-67 


51 


7,456 


121 


1-62 


6-644 


20-63 


88 


303 


83 


27-27 


•-• 


2-36 


52 


7,335 


118 


1-61 


6-768 


19-96 


89 


220 


69 


31-26 




2-06 


53 


7,217 


115 


1-60 


7-000 


19-28 


90 


151 


55 


36-36 


.-• 


1-77 


54 


7,102 


111 


1-57 


7-212 


18-58 


91 


9Q 


41 


42-85 


^ 


1-50 


55 


6,991 


110 


1-57 


7-596 


17-87 


92 


55 


27 


5000 


, , 


1-25 


56 


6,881 


111 


1-61 


8-124 


17-15 


93 


28 


14 


50-00 


•-. 


1-00 


57 


6,770 


114 


1^69 


8'768 


16-43 


94 


14 


U 


10000 







With regard to the table of mortality here exhibited, it will be 
found to approach nearer to the CarUsle and Deparcieux than to 
the Northampton or Duvillard, but, no doubt, for the same reason 
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which has affected the results in the experience of Life Assurance 
Companies — that is, the exclusion from the Societies of lives which 
are manifestly unhealthy at the age of entry, as well as the admis* 
sion of a class who, by the payments they are enabled to make of 
their surplus earnings, evidently show that they are not suffering 
those extremes of indig<^nce and misery which would act on a table 
including the general population of a country. 

The comparison with other tables will be b'est shown . by the 
following short summary of the mean duration of life, by the 
principal tables used in France, Belgium, and England : — 

Table IV. — Showing a comparison of the Mean Duration of Life 
by different Tables. 



Age. 


Fbancb. 


Bbloiuii. 


Emolamo. 


French 

8oci«t«8 de 

Secoun 

Mutoelfl. 


Deparcieux. 


De 

Montf errand 

(Males). 


Quetelet. 


CtoliBle. 


Fair. 


17 Life 

Assurance 

Compi. 


Friendly 
Societies 
(Neison). 


30 
40 
50 
60 


35-69 
28-44 
21-29 
14-30 


34-06 
27-48 
20-38 
14-25 


34-00 
2700 
19-91 
13-25 


31-66 
25-70 
19-79 
13-58 


34-34 
27-61 
21-11 
14-34 


33-13 
26-66 
20-02 
13-59 


33-17 
26-06 
19-41 
13-47 


36-60 
29-33 
2219 
15-69 



From the comparison it appears that a rather greater mortality 
was experienced in the French Friendly Societies, at and under the 
age of 40, than by Neison^s table, and rather less at the advanced 
ages. It is remarkable that the mortality in the French Societes de 
Secours Mutuels appears to be less than by the table of Deparcieux, 
which corresponds very nearly with the Carhsle Table, and that the 
same favourable circumstances may be observed in Mr. Neison's 
table of the mortality in the Friendly Societies of England. 

In regard to sickness, a considerable difference will be observed 
between the French and English tables ; but this arises in a great 
measure from the correction which M. Hubbard has thought it 
incumbent on him to make as to the difference of rates for super- 
annuation allowance. « In order to compare them together it is 
necessary to take the facts as they originally stood, one day of the 
latter counting in the same manner as one day of the former. In 
the application of the table to real use the correction may be just ; 
but it would evidently lead to false inferences in comparison with 
the English tables, in which such correction had not been made. 
We have then the fair comparison as follows : — 

VOL. V. Q 
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Table V. — Showing the Rate of Sickness in Days in each 
Quinquennial Period, 



Aget. 


Hubbard 
(French). 


AiuelL 


Neuon. 


Finlauon. 


20 to 25 


5-48 


5-6 


60 


6-86 


25 „ 30 


5-79 


5-9 


6-3 


6-91 


30^35 


5-17 


6-4 


6-6 


6-92 


35 „ 40 


5-83 


7-3 


7-6 


7-82 


40 „45 


8-19 


8-8 


9-5 


8-83 


45 „ 50 


8-41 


10-8 


12-3 


10-53 


50 „ 55 


909 


. 14- 


16-7 


12-97 


55 „ 60 


11-70 


19-7 


23-8 


16-45 


60 „ 65 


19-49 


31-8 


42-3 


23-65 


65 „ 70 


27-02 


62-7 


79-7 


36-05 


70 „75 


6603 






58-26 



The total number of the days of sickness up to age 70 is, by 
Ansell, 863 ; Neison, 1,053 ; Finlaison, 685 ; and Hubbard, only 
403. 

I will only conclude with the observation, that none of the 
French tables serve to indicate the mortality or sickness caused by 
different occupations. In the present state of these studies in 
France we could not expect to find the elaborate subdivision which 
we notice in Batcliffe or Neison, or that useful combination of 
trades into classes of " light labour exercised in the open air^' or 
'^in shelter,*^ and ^^ heavy labour exercised in the open air'' or ^^in 
shelter,'' by which Mr. Finlaison's recent tables are distinguished, 
nor even that distinction of various provinces in which particular 
classes of labour more generally prevail; but there exist some 
observations made in the hospitals of Paris in 1850, in which 
an attempt was made to deduce the duration of sickness, and the 
number of sick for each death, according to the occupation of the 
patient. These, like «imilar observations made in the English 
hospitals, are of little use without knowing the number of persons 
engaged in each trade, and whether the due proportion of each 
entered the hospitals; but it affords some curious results as to the 
intensity and duration of sickness according to occupation in 
France, and I therefore subjoin the table. 

If the like observations could be made for all the hospitals of 
Paris, andba careful enumeration effected of the number of persons 
engaged in each trade or occupation within the limits to which the 
benefits of admission to the hospitals would extend, the facts would 
be useful for many important applications. 
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Tablii VI. — Showinpffrom observations in the Hospitals of Paris 
for the year 1850^ the Duration of Sickness and the Mortality 
' in different Trades. 



Oecupationt. 




Dttiatbn 
of each case 
of Sickness. 


Number of 

Sick for each 

Death. 


Cases of 
SickneM. 


Days of 
Sickness. 


Deaths. 


Coachmen 


303 

227 

1,000 

216 

59 

73 

102 

905 

113 

29 

80 

136 

221 

162 

927 

106 

.584 

57 

146 

800 

107 

79 

39 

458 

327 

126 

123 

172 

93 

116 

1,668 

4,268 

134 

159 

46 

59 


5*398 
5-771 

28-381 
4*045 
1*623 
1*848 
2*425 

19*894 
2*608 
754 
1-503 
2-961 
5-699 
3*735 

21*424 
1*373 

12-473 
1-296 
4*276 
6-081 
2-174 
1-515 
809 
9*085 
6*794 

.2*461 
2065 

3*678 

2*006 

2-703 

35-802 

105-924 

2*863 

^3*428 

•l*037 

1*321 


21 
17 
69 
21 

6 

7 

9 
66 

9 

2 

9 

8 
10 
15 
73 

9 
29 

5 
11 
24 

5 

4 

8 
25 
22 
10 

7 

15 

5 

15 

112 

388 

7 

12 • 
2 
6 


17-81 
25-42 
. 23-38 
18-72 
27*51 
25*31 
23*77 
21*98 
23*07 
26-00 
18-78 
21*76 
25*78 
23*05 
2311 
12-95 
21-35 
22*73 
29*28 
20*27 
20-31 
19*18 
20-74 
19-96 
20-77 
19-53 
16-70 

21*38 
21*56 
28*30 
21*46 
24-81 
21*37 
21*55 
22*54 
22*39 


14*42 
13-35 
14*49 
10*28 

9-83 
10*42 
11*33 
13-71 
12*55 
14-50 

8-88 
17*00 
22*10 
10-80 
12-69 
11*77 
20-13 
11*40 
13-27 
12*50 
21*40 
19-75 
13*00 
18*32 
14*86 
12-60 
17-57 

11-46 
18-60 
7*73 
14-82 
1100 
19-14 
16*41 
23*00 


Stonecutters 


I^asons 


Tilers 


Zinc workers 


Plumbers 


Marble workers 

House painters 


Paviors 


Scavengers 


Woolcombers ...» 


Spinners ^,,,^..,. 

Weavers 


Dyers 


Tailors 


Tanners 


Bakers 


Braziers 


Whitesmiths 


Jewellers 


Gilders 


Yamishers 


Colour makers 


Turners 


Smelters , 


Polishers 


Workers in metal 

Winders 


Woolcombeis 


Spinners 




Confectioners 


Polishers 

Burnishers 


Gilders 


Yamishers 


9-83 







In a remarkable work on the benevolent institutions of France^ 
M. de Watteyille, in 1851^ stated the ratio of deaths in the hospi- 
tals of *Pari8 to be 1 in 11, both for males and females. This was 
for the year 1847, which from the deamess of provisions and the 
consequent misery in the poorer classes must be considered ex- 
ceptional. He estimates also the the average duration of sick cases 
in the hospital as 24 days for males and 25 for females. In the 
preceding table no class of females exceeds the latter number ; but 
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in the males^ the former is exceeded by the stonecutters^ the. 2inc 
workers and plumbers^ the scavengers^ the weavers^ and white- 
' smiths. The average mortality amongst female cases seems by the 
table to be greater amongst females than males, the former being 
one death for 11*94 patients, and the latter one in 13*92 ; but this 
may arise from females not having recourse to the aid of the hospi- 
tal till the last extremity. 

The researches made by the Society we began by alluding to in 
France, and the publication of M. Hubbard^s excellent treatise, 
will no doubt awaken the same interest which those of the Govern- 
ment and of individuals have excited in England. We cannot but 
heartily wish them success. WhUst the results of these inquiries 
serve the cause of science, they tendt to alleviate the miseries to 
which society is subject, and raise ^t once the character of the 
people in the scale of civilization and humanity. 



Paris. — Guide de VAssureur et de VAssuri m mati^e d^ Assurances 
Maritimes, — This very useful work, by M. le Capitaine Gabriel Lafond, the 
able manager of the principal Maritime Assurance Company of France 
(FUnion des Ports), and one of the Foreign Correspondents of the Institute 
of Actuaries, is about to be republished, with much additional information 
and notes, and the usages of marine assurance and forms of policies in all 
foreign countries. It is of quite a dlSerent character from any work on 
marine assurance in this country, which, with the exception of Lee's 
Manual for Shipmasters, principally relate to the laws and the changes in 
the laws of shipping. We hope very shortly to be able to make an analysis 
of this book for such of our readers as take an interest in these matters. 

We have also much gratification in recording Capitaine Lafond's offers 
of service to the, members of the Institute, as expressed in the following 
note: — 

^^Note d lire dans la premise Seance de VInstiiut des Actuaries de 
Londres, — G. Lafond, Directeur-M^nager de I'Union des Ports,Correspondant 
de rinstitut ^ Paris, offre de bien bon coeur ^ Messieurs les Membres de I'ln- 
stitut de recevoir dans ses bureaux les lettrcs, journaux, et paquets qui pour- 
ront leur etre adresses lorsquils viendront visiter TExposition Universelle. 
Une chambre s^par^, avec sdmanach des adresses, encre, papier et plumes, 
sera ^ la disposition de tons les Membres, pour faire leur corresplondance. 
lis pourront laisser dans des cartons leurs papiers. La bibliotheque de 
M. G. Lafond, de 3,000 volumes au moins, leur sera ouverte. Un bureau 
de poste etant dans la maison, qui est aituee Place de la Bourse, No, 4, et 
par consequent au centre de Paris, leur facilitera toates leurs moindres 
besoins. II va sans dire que M. G. Lafond offre son local et ses services 
gratuitement, pour etre agr^able k ses coll%nes et amis de I'Institut.'' 
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An Inquiry into the Marine Insurance of Hamburg^ By Wilhblm 
Lazarus^ Esq.^ Foreign Corre^ondent of the Institute of 
Actuaries. 

When I began to direct my particular attention to the balance- 
sheets of the Hamburg Marine Insurance Societies^ I hoped that a 
minute examination would lead to conclusions of general interest^ 
and enable us to judge of the risks and state of navigation in 
general. I hoped that the collection of data and the comparison 
of the different balance-sheets would not Offer great difficulties^ and 
that my examinations might embrace a long period. My hopes 
have not been fulfilled. I perceived very soon that the work 
would be very troublesome^ and that it would be difficult to form a 
complete collection of balance-sheets. There were none at the 
Public Commercial Library, and it was only by the aid of private 
friends that I at length succeeded in forming a complete collection 
of the balance-sheets since 1847. Thus I was obUged to limit my 
comparisons to the years 1847-53 ; and I think this is the prin- 
cipal reason why the law which governs the events cannot be 
deduced^ and why no general conclusions can be drawn. 

Nevertheless, I have finished this labour. The results are 
different from what I expected when I commenced. The facts 
which ought to form the foundation of my conclusions have be- 
come the principal, and it is only since 1847 that I can give a 
true representation of the Hamburg marine insurance business. 

The large sums yearly insured in Hamburg, the number of 
Societies engaged in this branch, the capital employed, will justify, 
I hope, at least, this work — ^the more so, as the data given by others 
are very insufficient, either from being inexact, or from omitting 
some of the particulars. I shall mention these data, in order to 
compare them with the results which I have found. 

The number of Marine Insurance Societies in Hamburg was 
18 in 18S6, rose to 24 in 1846, fell to 22 in 1849, and again rose 
to 23 in 1853. Amongst these there are three Societies which 
take fire insurances also : the Fatriotische Assecuranz Compagnie, 
the Neue Funfte Assecuranz Compagnie, and the See und Feuer 
Assecuranz Compagnie. The latter renounced fire insurance at the 
end of 1852, and now undertakes only marine insurances, under 
the name of the Neptunus Insurance Compagnie. The fire insur- 
ances of these three Societies are included in the balances, and I 
had first to extract this branch. 
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The Table A contains the results of the fire insurance branch 
from 1843 to 1853. The columns A^ B, C, F, H^ are taken from 
the balance-sheets; the columns D and 6 are calculated. I 
thought it would be just to include therein a part of the interest 
received^ because these Companies gain a portion of their interest 
by fire insurance premiums and reserves. Brokerage (CoL 6) is 
taxed 5 to 7 per cent, of the receipt of premiums. Columns 
£^ ly K^ follow from the other ; and column L^ dividends^ has been 
given^ as a large proportion of them depends upon the results of 
fire insurance. 

Having thus separated the fire insurance^ we shall be at liberty 
to treat the three Companies before mentioned as if they were 
Marine Insurance Societies exclusively. On another occasion^ I 
hope^ I may treat separately the fire insurance branch ; this exami- 
nation refers only to marine insurance. 



Yfttf. 


Number of 
So«etiei. 


Nomberef 


Capitol. 


Fud-upCapLtuL 


i8sa 


18 


3,335 


BauiH} muci. 


Buco Buret. 


1037 


18 


3,335 






1B3B 


19 


3,536 1 






lasa 


19 


3,54S 


' 




ia4() 


20 


»,705 






]ti4] 


20 


3,705 






1842 


21 


3,865 






1B43 


22 


4,015 


1?^,24S,000 


2,849,000 


UH 


23 


4,215 


13,845,000 


2,069,000 


1R45 


23 


4,215 


13,B4.'5,000 


2,JJ6f>,000 


lfl4fi 


24 


4,475 


14,625,000 


3,12.VH}0 


1847 


23 


4,275 


14,025,000 


3,005,000 


lti4e 


22 


4,09S 


13,485,000 


2,897,000 


1B49 


22 


4,«95 


13,435,000 


2,897,000 


1B50 


22 


4,005 


1M85,000 


2,81^7,000 


1B51 


23 


4,095 


13,485,000 


2,8<>7,000 


1852 


22 


4,095 


ia,485,000 


2,897,000 


HJ53 


23 


4,276 


14,025,000 


3,005,000 



The dates from 1836 to 1842 are according to the publications 
of the Handelsstatistical Bureau^ and from 1842 to 1846 according 
to the annual returns of Mr. Goverts. The number of the Societies 
and the capital engaged in this business have increased^ and pro- 
bably have not yet reached the maximum. 

Before I proceed to analyze the data furnished by the balance- 
sheets^ it will be necessary to explain the mode of forming these 
Dalances. Each of the Hamburg Marine Insurance Societies pub- 
lishes every year, in April or May^ a balance-sheet of the business 
done^ and it must be acknowledged that it is given in a precise 
and clear form. The balance-sheet contains two parts; we may 
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eiBJl them gross balance and net balance. The gross balance 
refers to the last year (1st Jan. to 3Ist Dec.)^ and contains the 
amount insured^ amount of premiums^ amount of interest obtained^ 
and a reserved sum from the net balance for unsettled claims of 
the past year^ the payment of interest to the shareholders^ for 
ristamo for reassured sums^ for average and losses^ expenses of 
management^ brokerage, and a sum to be reserved for averages and 
Ibsses unpdd, and for the current risk of which the amount and the 
premium paid is stated. The result of this balance (gross) is 
generally considered as the real one, and forms the foundation of 
the statements and conclusions concerning Hamburg marine insur- 
ance. I cannot agree with this ; for in the next balance-sheet is 
published the actual portion of the reserved sums which was 
required to cover the actual losses and averages, and the small 
amount of reserve which remains to be carried over to the next 
balance, when nearly all the business of that year is settled. This 
balance, which I call the net one, and which shows the true result^ 
precedes another gross balance of the following year in each state- 
ment. I have added to each gross balance the net balance relating 
to the same year, thus ending with the net result; whilst in most 
statements the net and gross balance of different years have been 
added together when this subject has been discussed. 

From the statements of Mr. Groverts, including those of the 
private underwriters and the agencies of some foreign Companies 
established in Hamburg, I give the following table : — 



Yew. 


Sam Inaored. 


Amount of 
Premiums. 


Average 

xHTdlXXUIQ 

per cent. 


Year. 


Sum Insured. 


Amount of 
Premiums. 


Average 
Premium 

per cent. 




Banco 


marcs. 








Banco 


EDBKS. 


Banco maicv 




1814 


42 millions 


1,489,000 


3-5625 


18B4 


189 1 


uilHoiia 


a,or9,ooo 


16^5 


1815 


87 


M 


3,058,000 


3-5 


1835 


195 


ri 


2,928,000 


IS 


1816 


124 


*» 


3,576,000 


2-875 


1836 


220 


n 


3/22y.O00 


147 


1817 


151 


n 


3,862,000 


2-5625 


1837 


215 


n 


3,lli),tfOtl 


I ',^94 


1818 


176 


99 


3,628,000 


2-0625 


1838 


224 


^f 


3,a(>ti,U0U 


1-5 


1819 


129 


ft 


2,231,000 


1-875 


1S39 


251 


ft 


3,769.U0O 


IS 


1820 


151 


» 


2,544,000 


1-6875 


1840 


267 


11 


4,uuu,oao 


1-5 


1821 


129 


» 


2,822,000 


21875 


1841 


272 


n 


3^(15,000 


1-4375 


1822 


98 


n 


2,273,000 


2-3125 


1843 


239 


M 


3,ri 13,000 


1-47 


1823 


100 


» 


3,059,000 


30625 


1843 


265 


n 


3J20,OiK) 


1-406 


1824 


101 


w 


2,2Q0,000 


2-1875 


1844 


294 


tf 


4,130,000 


1-406 


1825 


124 


M 


2,562,000 


2-0625 


1845 


331 


9> 


4,969,000 


1-5 


1826 


114 


99 


2,348,000 


20625 


1846 


304 


9y 


4,746,000 


1-5625 


1827 


129 


w 


2,425,000 


1-875 


1847 


361 


>9 


5,530,000 


1-531 


1828 


142 


99 


2,494,000 


1-75 


1848 


250 


9> 


5,152,000 


2-0625 


1829 


160 


99 


2,533,000 


1-5833 


1849 


281 


>» 


4,569,000 


1-625 


1830 


190 


» 


2,969,000 


1-5625 


1850 


313 


n 


4,886,000 


1-5625 


1831 


181 


» 


3,056,000 


1-6875 


1851 


317 


n 


4,851,000 


1-531 


1832 


203 


n 


2,917,000 


1-4375 


1852 


331 


» 


5,072,000 


1-531 


1833 


199 


» 


3,105,000 


1-5625 


1853 


422 


99 


6,467,000 


1-531 
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The sum insured shows a constant tendency to increase^ in 
accordance with the general increase of commerce. From 42 
millions in 1814^ we come to 422 millions in 1853. At the same 
time it proves a mirror to the history of commerce and politics^ and 
reflects all considerable events. Nevertheless there are some oscil- 
lations which cannot be explained in this way^ and which seem to 
indicate a connection of the average premium with the sum insured^ 
of which I shall speak more largely presently. 

The average premium is not quite exacts because the amount of 
premium is reduced in the balance-sheet of some Companies by the 
ristamoy which is deducted from the amoiint of premium. The net 
sum is then stated as receipts^ and the ristomo omitted in the 
expenditure. In such cases Mr. Goverts^ in his publication^ gives 
the net premium, which I think incorrect; for at all events a 
ristomed insurance represents a business — 1, because the ristomo 
is not equal to the premium paid ; 2, because brokerage is paid. 
The sums insured not being diminished by the ristomed sums, the 
average premium will appear lower than it really is. The table, 
nevertheless, is sufficient to show that a tendency to lessen the 
average premium prevails; and we should be glad if we were 
allowed to consider this as the consequence of improvements in 
science, and of a diminution of the dangers to navigation. Al- 
though I do not doubt that this progress of science and the 
increase of steam navigation have co-operated in a high degree to 
the abatement of the average premium, I think we must not consi- 
der the premium taken the true expression of the value of the risk. 

Prices are regulated by the proportion of supply to demand, 
and so also the premiums of marine assurance. The influence of 
the competition of other ports can be proved by comparing the 
sums insured and the average premium, and it explains the fluctua- 
tions of the former. An increase of the average premium coincides 
with a decrease of the sum insured; and even in years in which 
no reason can be suggested which will explain both, may we not 
infer that a connection exists between the sum insured and the 
rising of the average premium f The assured always looks for the 
lowest premium ; and if it is higher in Hamburg than in other 
places, he will go elsewhere, and the sum insured in Hamburg 
diminishes, whilst low premiums there occasion a rise in the 
amount insured. The following table will prove this interesting 
fact, and seems even to indicate a connection between the degrees 
of tlte fluctuations of the sum insured and the average premium — 
which supports my assumption. It is to be observed, that the 
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tendency to increase in the sums assured corresponds with the 
diminution in the average premium. 



Tear. 




Sum Inaurad. 








Banco maiOi 




1^14 to 1820 


Decrease from 35625 to 1*6875 


Increase from 42 to 151 millions| 


1820-1823 


Increase „ 1*6875 „ 3*0625 


Decrease 


„ 151 „ 100 


n 


1823-~1830 


Decrease „ 30625 „ 1*5625 


Increase 


„ 100 „ 190 


M 


1830—1831 


Increase „ 1*5625 „ 1*6875 


Decrease 


„ 190 ^ 181 


ft 


1831—1832 


Decrease „ 1*6875 „ 1*4375 


Increase 


H 181 ,,203 


ft 


1832—1834 


Increase „ 1*4375 „ 1*625 


Decrease 


n 203 „ 189 


tt 


1834—1836 


Decrease „ 1*625 „ 1*47 


Increase 


„ 189 ,,220 


9f 


1836—1837 


Increase „ 1*47 „ 1*594 


Decrease 


„ 220 « 21^ 


tt 


1837—1841 


Decrease „ 1*594 „ 1*4753 


Increase 


« 215 „272 


ft 


1841—1842 


Increase „ 1*4375 „ 1*47 


Decrease 


„ 272 „239 


99 


1842—1844 


Decrease „ 1*47 „ 1*406 


Increase 


„ 239 „ 294 


9> 


1844—1846 


Increase „ 1*406 „ 1*5625 


Decrease 


„ 294 „304 


w 


1846—1847 


Decrease „ 1*5625 „ 1*531 


Increase 


„ 504 „ 361 


ft 


1847—1848 


Increase „ 1*531 „ 2*0625 


Decrease 


„ 361 „249 


ft 


1848—1853 


Decrease „ 2*0625 „ 1*531 


Increase 


„ 249 „422 


» 



The year 1819 forms an exception which seems sufficiently ex- 
plained by the commercial crisis. 

Banco marcs. 

1818 Premimn, 2-06 Sum Insured, 176,000,000 

1819 .... „ 1-87 „ 129,000,000 

1820 .... „ 1-69 „ 151,000,000 

The exception of the year 1823 is very insignificant. The decrease 
of the sum insured in 1826, whilst the average premium remains 
constant, is in accordance with my assumption. The exception of 
1845 shall b6 explained afterwards. A graphic table of this sub- 
ject is annexed^ and will clearly exhibit this connection. 

I can state the sums insured with the Hamburg Companies 
since 1886 : they are 



Year. 


Sum Intured. 


Tear. 


Sum Insured. 




BaQco marcB. 




Banco marca. 


1836 


179,621,800 


1845 


304,143,400 


1837 


196,667,000 


1846 


278,040,600 


1838 


219,163,600 


1847 


333,867,603 


1839 


246,281,400 


1848 


235,052,491 


1840 


260,696,300 


1849 


258,247,353 


1841 


266,375,200 


1850 


278,157,726 


1842 


232,181,400 


1851 


278,917,603 


1843 


248,977,800 


1852 


288,312,516 


1844 


270,»94,700 


1853 


357,430,297 



The consequences of the great fire in 1842 — of the crisis, 1846— 
and d the revolution, 1848 — are most striking. 
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Tew. 


Amount of Premium with the 
Hamburg Companies. 




1847 

1848 

1849 

1850 • 

1851 

1852 

1853 


Banco marcs. 
6,123,155 6i 
4,901,677 9i 
4,270,540 6 
4,352,269 14 
4,347,343 24 
4,458,363 3 
5,526,186 8i 


1-534 
2085 
1-654 
1-565 
1-559 
1-546 
1-546 



In the publications of Mr. Gorerts and of the Handelsstatis- 
tischen Bureaa these numbers are gi?eii incorrectly^ some ristomo 
being deducted. 



Year. 


Handelsstatistischen Bureau. 


Mr. E. F. 


Gorerto. 


Amount of Premium. 


Avoage per cent. 


Amount of Premium. 


Arexage per cent. 




Banco marcs. 




Banco nuuvs. 




1836 


2,486,170 


1-38 






1837 


3,048,839 


1-56 






1838 


3,222,625 


1-47 






1839 


3,570,953 


1-45 






1840 


3,776,653 


1-45 






1841 


3,746,648 


1-41 






1842 


3,270,711 


1-40 


3,472,840 


1-48 


1843 


3,444,461 


1-38 


3,564,520 


1-43 


1844 


3,726,411 


1-38 


3,848,220 


1-42 


1845 


4,461,454 


1-47 


4,600,990 


1-51 


1846 


4,174,543 


1-50 


4,413,790 


1-5625 


1847 


4,939,245 


1-48 


5,122,700 


1-53126 


1848 


4,778,420 


202 


4,901,680 


208 


1849 


4,025,956 


1-56 


4,270,450 


1-625 


1850 


4,175,606 


1-50 


4,352,170 


* 1-5625 


1851 


4,171,531 


1-50 


4,347,250 


1-53125 


1852 


4,286,628 


1-49 


4,458,840 


1-53125 


1853 


5,528,724 


1-65 


5,526,040 


1-53125 



A comparison of the sums insured and the average premium 
will prove the before-mentioned connection. 



Year. 


Sum Insured. 


Average Premium 
per cent. 


Year. 


Sum Insured. 


percent. 


1842 
1843 
1844 
1845 
1846 
1847 


Banco marcs. 
233,181,400 
248,977,800 
270,8Sl4,700 
304,143,400 
278,040,600 
333,867,600 


1-49 
1-43 
1-43 
1-51 
1-58 
1-53 


1848 
1849 
1850 
1851 
1852 
1853 


Banco marcs. 
235,062,500 
258,247,400 
278,157,700 
278^917,600 
288,312,500 
357,430,300 


2-08 
1-65 
1-56 
1-56 
1-54 
1-65 



The deviation of the year 1845, showing an increase of the sum 
insured and a simultaneous increase in the average premium, can 
be explained by the disastrous activity of the Assecuranz Com- 
pagnie of 1844, which failed in 1846. This Company insured in 
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Banco marcs. Banco mares. Percent 

1844 22,838,900 Premium, 315,120 Average, 1-38 

1845 .... 25,825,800 „ 469,200 „ 1-82 

The catastrophe which happened to this Company will justify the 
supposition that a considerable sum was insured in 1845 with this 
Company at high rates of premium — ^the average premium of this 
Company being 1*82 per cent.^ the average in general 1*51 per 
cent, — and for risks which would not have been underwritten at all 
in Hamburg had it not been for this Company; and thus the year 
1845 would have had a smaller amount insured and a lower 
average premiimi. The average premium of 1845^ the business of 
the Assecuranz Compagnie of 1844 excluded^ is 1*48 per cent.^ and 
would be still lower if we could keep in view those policies under- 
written by this Company at low rates of premium, being ordinary 
good risks which any Company would have accepted. 

Reserves for unsettled losses carrbd forward from the last net 
balance :— ^ 

Year. Banco marca. , 

1847 195,637 9 

1848 ..;... 264,367 13j 

1849 • 318,069 12 

1850 232,613 7 

1851 260,446 9 J 

1852 153,778 1 

1853 . . . . . . 163,957 13 

With the view of considering each year separately^ we cannot 
mention the* sums relating to former years as receipts. The sums 
are small, and depend on so many factorials that interesting con- 
clusions can hardly be obtained therefrom. 

On the credit side there remains only the interest obtained 
from capital, premiums^ and reserves. These sums depend on the 
current rate of interest, and on the amount of capital, premium, 
and reserved fund. The interest paid by the Companies to the, 
shareholders is 4 per cent, of the paid-up capital. 



Year. 


Interest 
receired. 


Interest 
paid. 


Surplus of 
receipts. 


Surplus of 
payment. 


1847 
1848 
1849 
1850 
1851 
1852 
1853 


Banco marcs. 
172,624 12 
119,897 14 
72,677 7 
120,255 54 
126,561 64 
147,817 34 
146,812 14 


Banco marcs. 
105,800 
115,880 
115,880 
113,480 
115,280 
115,880 
113,240 

Total.... 


Banco marcs. 

66,824 12 

4,017 14 

6,776 54 
11,281 64 
31,937 34 
33,572 14 


Banco marca. 
43,202 9 


154,409 74 


43,202 9 
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In 1847 the Fatriotische Assecuranz Compagnie only paid 
6^400 banco marcs instead of 20^800 banco marcs; in 1850 the 
See Assecuranz Compagnie of 1850 only paid 1^200 banco marcs 
— in 1851, 3,000 banco marcs — instead of 3,600 banco marcs. In 
1853 the See Assecuranz Compagnie of 1846 paid no interest, 
instead of 3,600 banco marcs ; the Hansa Assecuranz Compagnie, 
1,560 banco marcs instead of 3,120 banco marcs; the Yersiche- 
rungs Verein, 1,800 banco marcs instead of 3,600 banco marcs. 



Tear. 


Beceipt of Interest. 


Payment of Interest. 


For each 
100 Thalers 
sum insured. 


For each 
100 Thalers 
total income. 


For each 

100 Thalers 

paid-up 

capital. 


For each 
100 Thalers 
sum insured. 


For each 
100 Thalers 
total income. 


For each 
100 Thalers 


1847 
1848 
1849 
1850 
1851 
1852 
1853 


0052 
0051 
0-028 
0043 
0045 
0-051 
0-041 


3-260 
2-388 
1-673 
2-689 
2-829 
8-209 
2-688 


5-74 
4-14 
2-51 
4-15 
4-37 
5-10 
4-89 


0032 
0049 
0-045 
0-(J41 
0-041 
0-040 
0032 


1-998 
2-308 
2-668 
2-537 
2-577 
2-516 
1-996 


3-52 

4- 

4- 

3-92 

3-98 

4- 

3-77 



Year. 


Profit of Interest. 


Loss of Interest. 


For each 
100 Thalers 
sum insured.. 


For each 
100 Thalers 
total income. 


For each 
100 Thalers 
sum insured. 


For each 
100 Thalers 


1847 
1848 
1849 
1850 
1851 
1852 
• 1853 


0-020 
0002 

0-662 
0004 
0011 
0009 - 


1-262 
0-08 

0-V52 
0-252 
0-693 
0-592 


0-017 


0-995 



Year. 


Total Income. 


Amount. 


For each 100 Thalers 
sum insured. 


1847 
1848 
1849 
1850 
1851 
1852 
1853 


Banco marcs. 
5,295,780 14 
5,021,575 n 
4,343,217 12 
4,472,525 34 
4,473,904 9 
4,606,180 64 
5,672,999 14 


1-586 

2136 ^ 

1-682 

1608 

1-605 

1-598 

1-587 
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The income has risen constantly since 1849^ notwithstanding the 
diminution of the average premium. 

The payment of brokerage stated in the balance-sheets includes 
the brokerage for discounted bills^ and for valuation of damaged 
goods, as well as for assurances effected. I have mentioned before 
that I have carried over a part of it to the fire insurance branch. 
The marine insurance brokerage paid by the undei-writer is ^ per 
cent, of the sum insured if the premium is less than 2 per cent,^ 
and \ per cent, if the premium is 2 per cent, or more. 







For each 


For each 


Tear. 


Brokerage. 


100 Thalen 


lOOThalera 






aum inaured. 


total income. 




Banco marca. 


, 




1847 


260,814 64 


0-078 


4-925 


1848 


209,799 74 


0-089 


4-178 


1849 


202,629 74 


0-078 


4-665 


1850 


219,756 7 


0-079 


4-914 


1851 


215,692 5 


0-077 


4-821 


1852 


22^256 4 


0-078 


4-869 


1853 


276,018 84 


0077 


4-865 



The fluctuations in this table are iilsignificant. The maximum 
per centage on 100 thalers sum insured coincides with the mini- 
mum for 100 thalers total income/ in 1848, which year shows the 
highest average premium. The maximum of payment for broker- 
age falls in 1853, the year with the greatest amount insured — 
the minimum, in 1849, the year with the /smallest income. 

The expenses of management seem dependent on the number 
of the Societies, and show only small fluctuations. 





Ezpenaea 


For each 


For each 


Average 


Year. 


of 


lOOThalera 


100 Thalers 


for each 




Management. 


sum insured. 


total income. 


Company. 




Banco marcs. 






Banco marca. 


1847 


238,086 2 


0-071 


4-49G 


10,352 


1848 


228,996 11 


0097 


4-560 


10,409 


1849 


234,431 11 


0091 


5-398 


10,656 


1850 


229,681 10 


0-083 


5-135 


10,440 


1851 


229,336 15 


0-082 


5-126 


10,424 


1852 


231,636 14 


0080 


5-029 


10,529 


1853 


245,310 124 


0-069 


4-324 


10,692 



The conformity of the sums for ristomo and reassurance is very 
surprising ; the proportions to the sums insured and to the income 
are constantly becoming smaller, but I cannot decide whether this 
is accidental or based in the nature of commerce. 
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Bistorno 


For each 


For each 


Yew. 


and 


lOOThalen 


lOOThalen 




Beasaurance. 


sum insured. 


total income. 




Banco marcs. 






1847 


182,140 8} 


0-055 


3-439 


1848 


230,267 12 


0098 


4-586 


1849 


177,134 7i 


0-069 


4-078 


1850 


175,120 1 


0063 


3-915 


1851 


174,149 12i 


0-062 


3-893 


1852 


170,210 84 


0059 


3-695 


1853 


192,985 64 


0-054 


3-402 



In the publications of the Handelsstatistischen Bureau of 1853^ 
the premium is stated without the ristomo and reassurance ; and^ 
comparing this with the publications of Mr. Goverts, I find — 





Bistorno 


For each 


For each 


Tear. 


and 


100 Thalers 


100 Thalers 




Beasaurance. 


sum insured. 


total income. 




Banco mares. 






1842 


202,129 


0-088 


5-820 


1843 


120,769 


0-050 


3-388 


1844 


121,809 


0045 


3165 


1845 


139,536 


0046 


3033 


1846 


239,247 


0-068 


5-421 



The losses from nonpayment of premiums are very insignificant, 
although the premiums are paid only twice a year, in January and 
July. The sums being so small, I have omitted this column, and 
included it in " damages'' stated in the gross balance : they are, 



Year. 

1847 
1848 
1849 
1850 
1851 
1852 
1853 



Banco marcs. 

4,758 3 

2,607 9 

810 13 

796 2it 

1,544 2-r 

781 4r\ 

663 b\r 



Before we proceed to the consideration of damages, we will add 
the different articles together. 



Brokerage 

Expenses of management 

Bistorno and reassurance 



For each 100 Thalers 
sum insured. 

. 0-077 to 0-089 

. 0-069 „ 0-091 

0-054 „ 0-098 

0-200 to 0-278 



For each 100 Thalers 
. total income. 

5i 
51 



*2 )' 



H 



12itol5i 



The total amount of damages in every year is composed of — 
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damages stated in the gross balance ; loss of premiums remaining 
unpaid; damages stated in the net balance relating to the. same 
year ; amount to be reserved for unsettled claims^ deducting there- 
from the sum reserved for unsettled claims of former years. 





Total amount 


For each 


For each 


Year. » 


of 


100 Thalen 


100 Thaler* 




Damages. 


■urn iniiured. 


total income. 




Banco marci. 






1847 


3,590,159 04 


1-075 


67-793 


1848 


4,216,731 9 


1-794 . 


83-971 


1849 


3,109,982 2 


1-204 


71-606 


1850 


3,892,187 14 


1-399 


87-025 


1851 


3,436,045 8 


1-232 


76-801 


1852 


4,460,696 114 


1-547 


96-841 


1853 









Great fluctuations are found here^ as might have been expected^ 
the more so as this period proved very unfavourable to marine 
insurance. But we can record as a fact for congratulation^ that in 
no year was the income exceeded by the losses^ and that even in 
1852 the receipt of premium is only about 2^500 banco marcs less 
than the claims. I think no better testimony could be given to 
the solidity of our marine insurance business. It is very surprising 
that good years and bad ones alternate with great regularity; and 
adding two years — 

1M7-48 1840^ 1861-68 

Damages . . . 77-874: 81-205 89-677 per cent of income, 

the average of the whole period is 1-326 per cent, of the insured 
sum, 82*709 per cent, of the receipt of premium. The difference 
of the maximum, 1-794 per cent, and the minimum, 1*075 per 
cent., is 0*719 per cent. ; whilst the difference of the maximum of 
the average premium in this period, 2*085 per cent., and the 
minimum, 1-534 per cent., is only 0*551 per cent. These num- 
bers do not allow of any law being deduced from them, and I 
think the laws must be too complicated to be observed in this 
short period. Nevertheless the subject is interesting enough to 
justify a closer examination. The statements of others with refe- 
rence to the period before 1847 do not offer direct means for 
comparison, they being framed, as mentioned before, on other 
principles. 

The numbers from which we have just calculated the total 
amount of claims are, separately-^ 
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I. 


ZL 


m. 


IV. 




Amount 


Amount 


Reserved sum 


Reserved sum 


Yewr. 


ofcUimiiatated 


of daims stated 


to be brought 






in the 


in the 


over for 


claims of 




groM balance* 


net balance. 


unsettled daimst 


former years. 




Banco marcs. 


Banco marca. 




Banco marcs. 


1847 


1,921^55. 4i 


1,599,473 74 


264,367 13i 


195,637 9 


1848 


1,987,112 3 


2,175,917 7 


318,069 12 


264,367 134 


1849 


1,809,152 15 r 


1,386,285 1 7 


232,613 7 


318,069 12 


1850 


2,165,432 6t 


1,693,921 8 


260,446 94 


232,613 7 


1851 


1,781,477 10 r 


1,761,236 6 


153,778 1 


260,446 94 


1852 


2,501,090 Or 


1,949,426 15 


163,957 13 


153,778 1 


1853 


2,371,884 




•• 


163,957 13 



The difiFerence of the proportion between columns I. and II. shows 
the years in which the heaviest losses must have occurred — ^viz.^ in 
spring in 1848, 1851, and in autumn in 1847, 1849, 1850, 1852; 
besides which, I believe that the settlement of claims is quicker in 
modem times. 

Including the column IIL in II., and deducting one half of 
column, IV. from I., one half from II., we shall find — 





Payments stated 


Payments stated 
in the net balance, 


Year. 


in the gross balance, 




first year. 


second year. 






Banco mares. 


. 1847 


1,824,136 8 


1,766,022 84 


1848 


1,854,928 4 


2,361,803 5 


1849 


1,650,118 14 


1,459,864 04 
1,843,061 64 


1850 


2,049,125 11 


1851 


1,651,254 6 


1,784,791 2 


1852 


2,424,201 


2,036,459 114 


Total 


11,453,763 144 


11,202,038 2 





Per cent. 


of claims. 


Per cent, of insured sum. 


Per cent, of total income. 


Year. 


Claims paid. 


Claims paid. 


Claims pud. 


First 


Second 


First 


Second 


First 


Second 




Year. 


Year. 


Tear. 


Year. 


Year. 


Year. 


1847 


50-81 


49-19 


0-546 


0-529 


34*44 


33-35 


1848 


43-99 


56-01 


0-789 


1-005 


36-94 


47-03 


1849 


53-05 


46-95 


0-639 


0-565 


37-99 


33-61 


1850 


52-65 


47-35 


0-736 


0-663 


45-82 


41-21 


1851 


48-05 


51-95 


0-592 


0-640 


36-91 


39-89 


1852 


54-35 


45-65 


0-841 


0-706 


52-63 


44-21 


1853 


•• 


-• 


0-641 


•• 


40-36 





Two sums are reserved in the gross balance — one for unsettled 
claims, and the other for the current risk. Deducting as before^ 
from the reserved sum for unsettled claims, one half of that reserve 
relating to former years, we shall find — 

VOL. V. R 
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Reserved 


Reserved 


Total 


Surplus over 


Year. 


for 


for 


Amount 


payments 




claims. 


current risk. 


Reserved. 


of claims. 




Banco marcs. 


1 
Banco marcs. 


Banco marcs; 


Banco marcs. 


1847 


1,328,521 14 


1,133,340 10; 


2, t ^1,062 84 


695,840 


1848 


2,034,362 24 


949,281 2, 


2,J/J>;^'i43 5 


621,840 


1849 


1,249,078 6 


985,085 10,- 


2,'J:^tJ64 04 


774,300 


1850 


1,666,802 


971,309 6 


2,^ESj!Jll 64 


795,050 


1851 


1,494,405 74 


1,003,285 10 


2,i'^7jm 2 


712,900 


1852 


1,773,205 4 


936,540 7 


2,Tn;;ji5 11 r 


673,250 


1853 


1,867,238 15 


1,196,299 64 


3,HiiuU38 54 





The same table, calculated for 100 thalers insured sum : — 





Reserved 


Reserved 






Year. 


for 
claims. 


for 
current risk. 


Total amount. 


Surplus. 


1847 


0-398 


0-339 


0-637 


0-208 


1848 


0-865 


0-404 


1-269 


0-265 


1849 


0-484 


0-381 


0-865 


0-300 


1850 


0-599 


0-349 


0-948 


0-286 


1851 


0-536 


0-360 


0-896 


0-256 


1852 


0-615 


0-325 


0-940 


0-234 


1853 


0-522 


0-335 


0-857 





The same table, calculated for 100 thalers total income :- 





Reserved 


Reserved 






Year. 


for 
claims. 


for 
current risk. 


Total amount 


Surplus. 


1847 


25-09 


21-40 


46-49 


13-14 


1848 


40-51 


18-90 


59-41 


12-38 


1849 


28-76 


22-68 


51-54 


17-83 


1850 


37-27 


21-72 


58-99 


17-77 


1851 


33-40 


22-43 


55-83 


15-93 


1852 


38-50 


20-33 


58-83 


14-62 


1853 


32-91 


21-09 


54-00 





These tables prove more conformity and regularity than we 
might have expected. 

Table of Current Risk at the period when the Gross Balance is formed 
(April or May of the succeeding year). 



Year. 


Amount . 
of 
.current risk. 


Premium paid 

for the 
current risk. 


Average 

Premium 

for the 

current risk. 


Average 
Premium 
of the year. 


1847 
1848 
1849 
1850 
1851 
1852 
1853 


9,992,685 
8,867,721 
9,336,018 
9,758,695 
9,120,978 
1-2,599,574 
12,826,672 


Banco marcs. 
359,736 7 
314,801 7 
297,115 34 
328,851 104 
304,870 8 
392,850 .9 
417,775 24 


Banco marcs. 
3-59 
3-55 
3-18 
3-38 
3-34 
3-12 
3-26 


Banco marcs. 
1-534 
2085 
1-654 
1-565 
1-559 
1-546 
1-546 
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The average premium of the current risk is nearly constant^ 
and seems independent of the average premium of the year. The 
current risk per cent, of sum insured was, in 



1847 


. 2-99 


1848 


. 3-77 


1849 


. 8-61 


1850 


. 3-51 


1851 


. 3-27 


1852 


. 4-37 


1853 


. 3-59 



Forming -^ to ^ part 



The reserved sum for the current risk, compared with the 
amount of the latter, gives 

Year. Per cent. 

1847 .... 11-34 



1848 
1849 
1850 
1851 
1852 
1853 



10-71 

10-55 

9-98 

11- 

7-38 

9-32 



\ The small reserve of 1852 will be 
explained by the heavy losses 
paid in this year (nearly half a 
million banco marcs more than 
'in the preceding years), and by 
the large sum to be reserved for 
unsettled claims. 



This reserve per cent, of total income — 
1847 ... - 21-40 



1848 
1849 
1850 
1851 
1852 
1853 



18-90 

22-68f I 

21-72 

22-43 

20-33 

21-09 



About ^ part. 



The surplus of these two reserves is called " verbesserung^' 
(bettering). In the net balance it fluctuates from 621,840 banco 
marcs in 1848, to 795,050 banco marcs in 1850 ; per cent, of sum 
insured, from 0-208 in 1847, to 0-300 in 1849; per cent, of total 
income, from 12-38 in 1848, to 17-83 in 1849. Each of these 
reserves separately would not have been sufficient. 





Reserved 


Paid for daims, 


Excess 


Tear. 


for 


including 


of 




dainu. 


further reserve. 


payments. , 




Banco marcs. 


Banco marcs. 


Banco marcs. 


1847 


1,328,521 14 


1,766,022 8i 


437,500 104 


1848 


2,034,362 2i 


2,361,803 5 


327,441 2i 
210,785 10| 


1849 


1,249,078 6 


1,459,864 Oi 


1850 


1,666,802 


1,843,061 6i 


225,259 6i 


1851 


1,494,405 71 


1,784,791 2 


290,386 114 


1852 


1,773,205 4 


2,036,495 11 J 


263,290 74 



It is interesting to observe that the excess of payments is con- 
stantly decreasing, and might have been covered by the mere pre- 
mium for the current risks since 1849. r 2 
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Pavmeiit of fclMm* and 


Per cent. 


Per cent. 


Year. 


of 


of 




the gross balance. 


Bums insured. 


total income. 




Banco marcs. 






1847 


4,285,999 Oi 


1183 


80-93 


1848 


4,838,571 9 


2-058 


87-35 


1849 


3,884,282 2 


1-504 


89-53 


1850 


4,637,238 li 


1-684 


104-81 


1851 ^ 


4,148,945 8 


1-488 


91-74 


1852 


5,127,946 114 


1-781 


111-46 


1853 


5,516,638 13i 


1-498 


94-36 



In the publications of the Handelsstatistischen Bureau there 
is a column^ " payments of claims^^ since 1836. 





Payment 


Per cent. 


Numbers 


Tear. 


of 


of 


according to my 




claims. 


sum insured.. 


. calculation. 




Banco marcs. 




Banco marcs. 


1836 


2,104,902 


1-172 




18.S7 


2,508,557 


1-282 




1838 


2,561,757 


1-169 




1839 


2,230,608 


1-140 




1840 


3,062,503 


1-151 




1841 


3,053,517 


1-146 




1842 


2,704,385 


1-162 




1843 


3,355,419 


1-347 




1844 


3,515,090 


1-283 




1845 


5,252,431 


1-727 




1846 


3,553,899 


1-278 




1847 


3,517,408 


1-054 


3,590,159 04 


1848 


4,355,370 


1-853 


4,216,731 9 


^849 


3,210,888 


1-244 


3,109,982 2 


1850 


' 4,054,017 


1-457 


'3,892,187 14 


1851 


3,455,827 


1-239 


3,436,045 8 


1852 


4,593,380 


1-593 


4,460,696 114 



It seems to me highly interesting to observe within what narrow 
lunits the fluctuations of all claims^ compared with the sum insured^ 
are found, especisjly in the period from 1836 to 1846. Omitting 
the year 1845, the limits are 1'140 and 1*347; and the deviation 
of 1846 must be attributed to the See Assecuranz Compagnie of 
1844, the history of which we have given before. The fluctuations 
are more considerable in the period 1847 to 1853 — the year 1848 
proves the worst ; how much of this result must be ascribed to the 
Holstein war I am not prepared to say. Nor am I prepared to say 
whether the preceding table would justify the conclusion, that 
losses in general have increased in modern times ; I am sorry that 
it seems to indicate that the losses of insurances effected in Ham- 
burg have become heavier., It would be highly interesting to 
know whether, this is caused by more frequent or by more heavy 
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losses. The materials for an answer to this question cannot be 
gbtained from the balance-sheets. 

We have now to consider the result of the whole business. 



Year. 


Profit* 


LOM. 


1847 
1848 
1849 
1850 
1851 
1852 

Total. 


Banco marcs. 
918,780 
19,900 
603,160 

303^00 


Banco rnarc^* 

167,700 
696,500 


1,745,240 


754,200 



' Year. 


Per cent, of aum insured. 


Per cent, of total Income. 


Profit. 


Loss. 


Profit. 


Loss. 


1847 
1848 
1849 
1850 
1851 
1852 


0-2752 
0*0085 
0-1948 

0-1088 


/ 0-0567 
0-2069 


17-349 

0-396 

11-686 

6^81 


3-526 
12-96 



A table of the profit and loss since 1836, as given by the 
Handelsstatistischen Bureau, states — 





Profit. 


Loss. 


For 100 Thalers insured sum. 




Income. 


Payment. 


Profit. 


Loss. 




Banco marcs. 


Banco marcs. 










1836 


112,252 


., 


1-38 


1-32 


0-06 




1837 


250,915 




., 


1-56 


1-43 


0-13 




1838 


349,626 




, 


1-47 


1-32 


0-15 




1839 


1,044,559 






1-45 


1-03 


0-41 




1840 


376,994 






1-45 


1-30 


0-15 




1841 


362,721 






1-41 


1-27 


0-14 




1842 


231,455 




, 


1-40 


1-30 


0-10 




1843 


... 


299,700 


1-38 


1-60 


. . 


0-12 


1844 


. , 


185,921* 


1-38 


1-44 


. . 


0-06 


1845 


, , 


1,180,010 


1-47 


1-85 




0-38 


1846 


240,323 


.. 


1-50 


1-41 


0-09 




1847 


1,018,303 




1-48 


1-17 


0-31 




1848 


, , 


26-531 


2-02 


2-03 




0-01 


1849 


401,368 




1-56 


1-40 


0-16 




1850 




282,266 


1-50 


1*60 


, . 


0-10 


1851 


314,182 


.. 


1-50 


1-38 


0-12 




1852 


, , 


706-891 


1-49 


1-73 




0-24 


1853 


306,000 




1-55 


1-46 


0-08 





* Indnding 405,000 banco marcs of the See Assecuranz Gompagnie of 1844. 
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I endeavoured in vain to find the key to these nambers^ which I 
do not think to be quite correct; they demonstrate a pn^t of 
2^343^380 banco marcs for marine insurance only. 

It will be interesting to add a table showing the profits and 
losses of each year separately for those Companies which have 
published a favourable result^ and for those which have proved 
unfortunate. 





Number 




Number 




Year. 


of 
Companies. 


Profit. 


of 
Companies. 


Loss. 






Banco marcs. 




Banco marcs. 


1847 


22 


918,780 





000,000 


1848 


15 


309,900 


7 


290,000 


1849 


18 


. 676,200 


4 


73,040 


1850 


8 


98,500 


14 


256,200 


1851 


16 


357,900 


6 


64,500 


1852 


, 6 
Total.... 


107,000 


16 


703,500 


2,368,280 


1,377,240 



• The dividends which have been paid to the shareholders are 
very considerable — ^they are 







Companies for 
Aarine 




Year. 


Marine Insurance 


Total. 




only. 


lire Insurance. 






Banco marcs. 


Banco marcs. 


Banco mares. 


1842 


327,000 


,^ 


327,000 


1843 


226,000 




226,000 


1844 


155,000 


20,000 


175,000 


1845 


18,000 


20,000 


38,000 


1846 


38,000 


20,000 


58,000 


1847 


202,000 


30,000 


232,000 


1848 


190,000 




190,000 


1849 


212,500 


, 40,000 


252,500 


1850 


97,000 


18,000 


115,000 


1«61 


215,000 


90,000 


805,000 


1852 


104,500 


40,000 


144,500 


1853 
Total.... 


207,500 


60,000 


267,500 


1,992,500 


338,000 


2,330,500 



The business of the different Companies is very different one 
from another — ^this we can see by comparing their average pre- 
miums ; but more interesting conclusions cannot be deduced with- 
out having more minute particulars to examine than are given 
in the balance-sheets. 

I end my essay requesting an indulgent judgment* 
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On the Methods pursued at the Present Day for estimating the Value 
of Contingent Reversionary Interests, By Bobert Tucker^ 
Esq., one of the Vice Presidents of the Institute of Actuaries, 
and Actuary to the Pelican Life Insurance Company. 

[Read before the Institute the 26tb Februaiy, 1855, and ordered by tbe 
Council to be printed,*] 

IHE subject proposed for discussion this eyening is one of con- 
siderable importance to all who engage in the pursuits of an 
actuary. The old practice of valuing life contingencies by a pet 
table of mortality and at one fixed rate of interest has long since 
been found to work unprofitably ; and parties seeking investments 
in securities of this description have been compelled, for their own 
safety and advantage, to adjust the valuation of the actuary before 
determining the price to be given for the particular property under 
consideration. If such a state of things is unsatisfactory to the 
pubUc, it must be Equally so to the actuary to find his calculations 
used only as a partial guide, instead of being, as in fact they ought 
to be, the index by which a proposed purchaser may know the rate 
of interest and the other advantages to be derived by obtaining the 
security in question at the price fixed by the actuary. In the 
ordinary transactions of a Life Assurance Office, where the fluctua- 
tion in the rate of mortality is protected by the admission of large 
numbers, it is necessary also to protect its pecuniary interests by 
limiting the amount to be assured on each life* Even with this 
precaution, it not unfrequently happens that particular years have 
proved less favourable than might have been expected — not so 
much from an increase in the number of deaths, as from the 
average amount of the sums insured by the policies so lapsed being 
greater than the average of the whole number. When, however, 
the average of a number of years is taken, and the amount insured 
upon any one risk is properly limited, these fluctuations become 
less apparent and generally disappear. 

If it be necessary to protect an Office by paying due regard to 
the limit of its risks, how much more necessary is it to do this in 
dealing with life interests not involving the usual considerations of 
average I It should be the duty of the actuary, in valuing all life 
interests and reversions, to get rid of these contingencies in each 
case ; or at all events to point out how they may be insured so that, 
after the premium for any particular risk is provided for, there may 

* This paper was read by way of opening a discussion on the subject to which it refers. 



240 On the Methods for estimating [Apbil' 

remain to the capitalist — whether an individual or a Company it 
matters not — a fixed rate of interest upon the investment^ as secure 
as in an ordinary mortgage. 

The importance of these considerations has been pointed out by 
Mr. Jellicoe in more than one of the many papers he has read 
before the members of this Institute. It is to Mr. Jellicoe the 
profession is indebted for a clear exposition of the mode of dealing 
with isolated cases of contingent interests^ and to him it properly 
belongs to open the discussion this evening. My apology for doing 
so must be the reason assigned to me by Mr. Jellicoe — that I am 
the latest writer on the subject, having furnished a letter '^ On the 
value of contingent reversionary interests/^ which appears in the 
last Number of the Journal of this Institute. 

With this introduction, I proceed to notice some of the cases 
of contingent interests which occur most frequently in practice. 
They are — 

1. A simple life interest, or an annuity on a single life. 

2. A simple reversion, determinable on the death of a single life. 

3. A contingent life interest, or an annuity on a single life 

commencing on the decease of another life. 

4. A contingent reversion, determinable on one life surviving 

another. 
A party purchasing or making an advance on a life interest 
should secure his capital by insuring the life of the annuitant. 
The value of a life annuity so secured is, as given by Mr. GrifiSth 

Davies, ^-- 1 where d is the discount of ^1 for one year; and 

p is the Office premium per pound per annum. 

Let the annuity be JBIOO, age 40; the rate of interest required 
by a purchaser for the use of his money, 5 per cent. ; and the pre- 
mium charged for the insurance, the Northampton Three per Cent.: 

then j^^^ l} X 100=11-256 x 100=^1,125. 12*., the value 

of the annuity. 

In addition to the sum advanced, it is usual to insure one yearns 
annuity; therefore in this case 1125-6-1- 100=1225-6 will be the 
sum to be insured, the annual premium on which will be 1225-6 
X -033975=41-639. 

Now 1125*6 being the snm paid for the annuity, 
and 41*639 being the first year's premiam, 

1167*239 wiU be the snm actually advanced, upon which 5 per 
cent, interest is to be allowed to the purchaser for 
the use of his money. 
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1167-239 X •05=58-361 =the annual interest, 
» and 41 '639= the annual premium; 



and the sum of these = 100*000 = the annuity purchased. 

Suppose the annuity^ instead of being immediate^ is deferred 
until the extinction of another life. Let A^ aged 25 years neoct 
birthday^ be entitled to an estate producing £1^000 per annum on 
the death of B^ aged 65 years last birthday. What amount of 
annuity should he grant for what may remain of his life after the 
death of B^ in consideration of an immediate advance of JEI^OOO, 
the lender to receive 5 per cent, interest for the use of his money, 
besides the premium on the amount necessary to secure his outlay, 
according to the Northampton three per cent, rates? Here, in 
addition to the advance of i61,000, an annuity during the joint lives 
of A and B must be purchased or charged, equal in amount to the 
deferred annuity, in order to fulfil the conditions stipulated for of a 
clear 5 per cent, for the use of the money, freed from all contin- 
gencies. 

Suppose the joint life annuity can be purchased according to 
the Carlisle Table, interest 3^ per cent. The value of the survivor- 
ship annuity being ^-- 1— AB, we have 

-r^ 1=12-958 

AB= 8-331 



4-627=value of A's interest per £. 
The sum to be advanced to A being i61,000, the equivalent rever- 
sionary annuity to be granted by him will be 

i22? -216-123 
j:^^-216123. 

Now 216-123 X 8-331 =1800-521 =price of annuity during the joint lives; 
1000- =8um paid to A; 
216*123=:one year's annuity; 

making together 3016*644, the sum to be assured. 

3016-644 X -02404= 72-62 the annual premium. 
1000- 
1800-521 



2873-041 =f sum advanced, or presumed so to be. 
•05 - 

143-65205 = interest on do. 
72*52 = l^lnual premium. 

216-172 = annuity as above, very nearly. 
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It occasionally happens^ that instead of an immediate advance 
being required by the " tenant in reversion/^ it is only an aufbuity 
daring the joint lives of himself and the ^' tenant in possession *' — 
that is^ he desires to increase his present at the expense of hvA future 
income. This does not differ in fact from the example last given : 
the cost of the joint life annuity is the only sum advanced to the 
expectant^ the rest of the calculation being the same in both 
instances. But it may be urged that, if the Company making the 
advance also grant annuities as a branch of their business, they are 
charging on the one hand 5 per cent, to the borrower, and allow- 
ing in return only 3^ per cent. This is true; but it should be 
borne in mind that the transactions are separate and distinct — ^that 
the Company on the one hand, as a Loan Office, advances the price 
of the annuity, and receives it on the other as an Annuity Office ; 
and it seems but reasonable that a fair rate of interest should be 
allowed for the nse of the money, and a fair per centage of profit 
charged on the annuity. If the negotiation were a mere family 
arrangement, then the relative values of the two annuities — ^that 
is, the survivorship and joint life — should alone enter into the 
calculation. 

This method of dealing with contingent interests is, to my 
mind, much more satisfactory than charging a higher rate of 
interest and leaving the contingencies unprotected. Taking 5 per 
cent, as a fair and remunerative rate of interest, and charging a 
more moderate premium than that indicated by the Northampton 
Table, no borrower need complain of being overcharged ; and no 
Office need be damaged by employing its capital so profitably, 
and at the same time adding to the number and amount of its 
insurances. 

It is scarcely necessary to occupy the time of the meeting by 
going through an e:s:ample of the two cases of reversionary sums 
before alluded to, l-^rf(l+A), and l-(;? + rf) (l-f-AB). The 
principle involved is the same in all; and they have been fully 
treated in the transactions of the Institute and under the head of 
" Correspondence " therein. The advantage of the plan recom- 
mended is to render a contingent life interest or reversion a mar- 
ketable security, and to make it as available for the purpose of a 
loan as an ordinary mortgage, an immediate Kfe annuity, or an 
absolute reversion : and this is done, as Mr. Jellicoe observes, by 
rendering certain that which is uncertain ; treating each security 
as an investment not subject to any contingency whatever, and 
putting the holder of it into the receipt of a given rate of interest 
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so long as he retains it^ and reprodncing his capital at the termina- 
tion of the contract. 

There is one other subject which I desire to bring under the 
notice of the members ; and although not (strictly speaking) within 
the limits proposed for discussion this evenings it is so inunediately 
connected with it that a notice of the one would be incomplete 
without the other : it is, the mode of dealing with isolated cases of 
annuities certain. Like the ordinary tables of life annuities^ tables 
of the values of annuities for terms of years should not be too 
implicitly relied upon as a guide to parties making occasional 
purchases in this description of security who have not the means of 
reinvesting their surplus annuity in the same way: the condition 
of the ordinary tables being, that the reinvestments are made at 
the same rate of interest as the purchase is supposed to yield. 
Now as this is obviously a matter of much uncertainty, and in 
isolated cases almost of impossibility, no correct idea can be formed 
of die actual rate of interest realized until the amount of surplus 
annuity is determined; that is to say, until it is known how 
much will be annually required to reproduce the capital at the 
end of the term, at some rate which may be safely assumed for the 
purpose. 

In a paper read before the Institute in November, 1850, Mr. 
Hardy has given a table of the values of ^1 per annum for a 
certain number of years, so as to pay a fixed rate of interest on the 
original purchase money, and to replace that purchase money at 
the expiration of the term, at a different rate of interest. 

The difference between this table and the ordinary tables of 
annuities consists in the employment of two rates of interest instead 
of one. That which a purchaser realizes, or is supposed to realize, 
Mr. Hardy calls the remunerative rate; and that which is to repro- 
duce the capital, the accumulative rate. In the ordinary table the 
remunerative and accumulative rates are the same. 

The connection between an annuity for a term certain and a 
life annuity, and how one expression may be deduced from the 
other, has been clearly shown by Mr. Hardy and other writers. 
The same result may be arrived at thus : — 

The value of an isolated life annuity is, as before explained, 

s= -7— 1. Here jo, the annual premium, is payable in advance, 

and the sum insured includes this premium and the first year's 
interest. Now suppose the premium to be paid at the end o^ the 
year, and the annuity up to the day of death : then the sum to be 
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insured need only be the actual sum advanced ; we shall have^ 
therefore^ denoting this annual premium by v, 

ir«+t«=a, or *.(ir+i)=a 

.'. «= ; = . when a=l. 

irH-i ir+i 

This expression is equivalent to the value of an annuity for a 
term certain where ir is the surplus annuity at the accumulative 
rate, and t is the annual interest at the remunerative rate. 

By the aid of Corbaux's Tables of Compound Interest^ and 

Barlow's Table of Reciprocals^ the value of — — . is readily ob- 
tained; TT being given by Corbaux for every year, half year, or 
quarter, according as the ratio of interest is annually, half yearly, 
or quarterly. For example : Let three annuities be purchased, for 
the respective periods of 10, 20, and 30 years, to pay 5 per cent., 
with the surplus to be reinvested at 3 per cent. The several values 
of IT are, according to Corbaux, -08723, -03721, and '02102, 

f =-05 ; the successive values of -^ are .^g^, .-^gy^T^ :o7l02' 

respectively equal to 7*287, 11*466, and 14*081, which will be 
found to coincide with the values given in Mr. Hardy's table. 

One of the most usefiil applications of this table is to test the 
comparative advantages of an investment in perpetual or in ter- 
minable annuities ; and I propose to close these remarks by one 
example, taken from the prices of the Government securities as 
given in Wetenhall's list. 

On the 14th of October last, immediately after the payment of 
the half yearly dividend, the Long Annuities had just 5 J years to 
run ; their market price was 4|, and the corresponding price of 

Beduced 3 per Cents, due at the same time was 94. 

Per annum. 

£, 8, d, 

Now £100, invested in Long Annuities at 4|, will 1 22 17 2 

produce J 

Deduct property tax at 14d in the pound • • 16 8 

leaves net 21 10 6 

Required for sinking fund, at 3 per cent. . . 17 15 6 

giving a net interest of . . . £3 15 

A similar sum, invested in Reduced, at 94, gives . 3 3 10 
Deduct property tax 3 8 



leaves a net interest of . . .£302 
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On comparing the price of Long Annuities with the ordinary 
tables of annuities certain^ it appears that such an investment 
would be* equivalent to a 6 per cent, purchase^ and that a gain 
of more than 2f per cent, interest would be derived from selling 
Reduced and buying Long Annuities ; but when it is found that 
the property tax is levied on the whole annuity^ and is equivalent 
to more than 40 per cent, on the interest yielded by Reduced 
instead of 6 per cent^ and when the reproduction of capital has to 
be provided for at a rate of interest which may be safely relied 
upon^ about 2 per cent, of the supposed advantage disappears^ and 
this would be further reduced by the payment of income tax on the 
interest of the reinvestments. 

Supposing there were no income tax, and the surplus annuity 
to be still reinvested at 8 per cent., then if 

'=''' ;^= 0777^06 =^=*-2<^^' 

Prom which it appears, that an annuity of £1 for 6 J years certain, 
which can be bought for the sum of £4:. 7s. 6rf., including com- 
mission, would pay the purchaser (upon the supposition above 
stated) £5, 2s, per cent, for the use of his money, and enable him 
to reproduce his capital in a 3 per cent, stock at par. 



On the Sickness and Mortality amongst the European and Native 
Troops of the Madras Army. 

We owe to the courtesy of W. H. Scales, Esq., a medical 
officer in the East India Company's service, Madras Presidency, 
the following series of tables on the sickness and mortality 
amongst the European and Native troops in the Madras army; 
and as, from the extension of life assurance in our Indian posses- 
sions, every information of this kind is of value, we present a 
summary of them to our readers. In the original tables the num- 
bers " treated '' and *^died/' to the " strength '' are given for each 
year, as well as the sickness and mortality according to length of 
service ; but for life assurance statistics the facts here recorded are 
the most important. We would especially draw attention to the 
returns classified according to ages. 
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rOEEIGN INTELLIGENCE. 

Dekmare. — The *^^ Brandforsikkring for Huse og Gaarde^ (Fire 
Insurance Company for Buildings), at OopenhageD, has published the 
results of the business for the year ending the, 30th September, 1854. 

The risks in force on that day amounted to Rthlr.61,281,150 
(£6,575,684) on buildings in the town of Copenhagen, being Rthlr. 
1,400,000 (£155,556) more than at the last year. The funds of the 
Society amount to Rthlr.1,560,675 (£173,418), Rthlr.13,459 (£1,495) 
more than last year. The amount of claims has been, in the year 1853-54, 
Rthlf.36,125. 94sh. (£4,014), viz.— 

RtUr. sh. £. 

25 claims each less than Rthb-.500 (£56) . . 1,864 207 

5 „ ,. ,,3,000 (£333) . . 6,107 94 679 

1 „ 6,272 697 

1 „ 21,882 2,431 

Rthlr.86,126 94 {€4,014 
The income was-^ 

Rthlr. £. 

Premiums .... v ... . 20,199 2,244 

Interest 67,600 .7,611 

Rthlr.87,799 £9,755 

Rthh\23,000 (£2,556) have been paid to the Royal Committee, for 
fire endues, <&c. 

It is surprising that the system of mutual fire insurance, limited to the 
buildings of a single town, still prevails on tl^e Continent, notwithstanding 
that many fires of great extent have proved that such a system may for 
many years seem advantageous, and yet at last prove to be ruinous. The 
great accumulation of risks is increased by the circumstance that no other 
insurance of a building is allowed. 

JTie Life Insurance and Annuity Society at Copenhagen, established 
in 1842, publishes the following accounts from Jan. 1 to Dec. 31, 
1854:— 

Annuity branch^ Rtu,. ,h. £. 

Income. . .' . . . . 359,675 86 39,964 

Payments ...... 106,941 27 11,882 

Surplus 252,734 59 28,0«2 

The funds on the 3l8t December, 1654, were Rthk.2,353,468. llsh. (£261,496). 

• Widows' annuity branch — ^^^^ ^^ ^ 

Income 85,658 82 9,51 

Payments 5,626 57 625 

Surplus 80,031 71 8,89 

The funds on the 31st December, 1854, were Rthlr.21 2,229. 838h. (£23,581). 

Life insurance branch— ^^^ ^ ^ 

Income 141,028 10 15,680 

Payments 95,564 84 10,618 

Surplus 45,463 22 5,062 

The funds on the 3l8t December^ 1 854, were Rthlr.345,470. 82lBh. (£38,386). 

S 2 
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Foreign Intelligence. 
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Bremen. — Duration of Voyages.from Bremen to the undermentioned 
Ports, in 1852-54. 



FromBBBiizii 
to 



Number 
of Vesselfl. 



1853. 1854. 



ATerage Duration 
of Vo 



voyage. 



1852. 1863. 1854. 



Short«rt; Duration 
of Voyage. 



1852. 1853. 1854. 



Longest Duration 
of Voyage. 



1852. 1853. 1854 



New York. Steamers 
Ditto. Sailing Vessels 

Baltimore 

N«w Orleans 

Philadelphia 

Galveston 

Charleston (S.C.).... 

Rio de Janeiro 

DittOfVid Newcastle . . 

Ditto, „ Cardiff 

Bahia 

Bio Grande do Sol . . 
Pemambuoo 



Havanna 

Trinidad de Cnba 

S. Jago de Ciiba 

Cienftiegos 

Manzanilla de Cuba. . 

Mftt ftTlgfift ^. 



Cuidad Bolivar 

Ditto, vid Liverpool 

La Guayra .-. 

Agoadilla 

Sui Juan 

Ponce 



Mayaguez 

St Thomas 

Ditto, vid Newport 

Cape Hayti 

Porto Plata 

Port an Prince 

Gonaives 

Buenos Ayres .... 
Kingston (Jamaica) 
Quebec (Canada) . . 
Canary Islands 



Batavia . . . 

Odessa 

Galatz ^ . 

Constantinople . . .^ . 
Gronland, out & home 



14 

155 

41 

31 

11 

8 

1 

1 



12 
4 
1 

12 



15 
214 
56 
43 
12 
14 



11 



Day& 
21 
46 
54 
57 
51 
61 
47 

n 



56 
120 
41 



69 
50 
45 
56 
81 



69 
108 
71 
51 
77 
73 



58 
40 
87 
42 



66 
53 



U2 
53 
75 
69 

158 



Daya 
21 
49 
50 
58 
55 
59 
46 

68 



52i 

81 

91 

56 

65 

48 

574 

72 

55 



74 



43 



43 
51 

45 
48i 
,64 

69 
41 
524 
19 



604 
75 
68 
149 



Days. 
20 

'.47 
50 
54 
48 
604 



85 
82 

514 
63 



51 
58 
55 
51 
42 



57 
76 
50 
40 
33 



84 
49 



52 



48 
214 



148 



Days. 
17 
23 
32 
41 
38 
46 



62 



49 
91 



53 
38 
35 

46 



62 
84 
42 
40 
54 



56 



51 
35 



110 
41 
60 

137 



Daya 
19 
35 
32 
41 
39 
46 



46 



49 
61 
46 
43 



52 



36 

38 
38 



52 
18 



39 
57 

109 



Days. 
15 
29 
36 
42 
37 
52 



67 
73 
42 
52 



43 
50 
47 



48 
72 

33 



68 



62 

43 
19 



128 



Days. 
31 
83 
82 
73 
80 
79 



81 



64 
148 



101 
60 



83 
126 



102 



43 
132 



82 
96 



114 
61 
96 

175 



Days. 
29 
75 
78 
69 
80 
84 



59 



75 
69 
50 
72 



113 



78 

ei 

52 



53 
20 



107 
100 

194 
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Duration of Voyages from the undermentioned Porta to Bremen^ 
in 1853-54. 



TOBSXMBV 

from 


Number 
of YesselB. 


Average 

IXuration of 

Voyage. 


Shortest 

Duration of 

Voyage. 


Longest 

Duration of 

Voyaga 


1868. 


1854. 


1863. 


1864. 


1863. 


1864. 


1863. 


1864. 


New York. Steamen 
Ditto. SaarngVestds 
Baltimore 


13 
31 
34 
27 

5 

7 
13 
11 

22 

3 

4 

4 

9 
11 
13 

"7 

4 
2 

2 . 
2 

6 

2 

7 
2 
3 

2 
13 

1 
1 
1 
7 

3 

1 
3 
3 
4 

ie 

24 
3 


16 

75 

34 

39 

4 

5 

6 

17 
6 

26 
1 
4 
4 

10 
16 
16 
2 
16 
2 

2 

io 

3 

7 
2 
6 
6 
3 
1 

5 
14 

*i 

3 

2 
5 
2 

10 
4 

26 
6 
1 


Days. 
17 
33 
37i 
55 

70 
44 
38 
78 

68 
86 
714 

81 
54 
53 
53 

66 

5i 
48i 
59 
60i 

44 

54 
44 

474 
58 

7li 
43 
95 
.42 
78 
58 

39 

36 
104 

99 
137 

89 

100 

91 


Day& 
18 
35 
39 
54 
28 
55 
41 
41 
67 

62 

87 

62 

70 

55 

56i 

53 

56 

55 

52 

68i 

44 

48 
47 
52 
72 
51 
44 
59 

57 
57 

58 
83 

244 
113 

71 
143 
139 

73 

88 

74 


Days. 
13 
22 
24 

44 

57 
37 
27 
54 

49 
77 
55 
70 
41 
44 
42 

50 

43 
42 
57 
48 

32 

53 
32 

44 
49 

42 
33 

42 

32 

62 

83 

122 

55 
67 
70 


Daya 
15 
18 
28 
37 
22 
39 
32 
27 
51 

33 

56 
43 
40 
43 
30 
53 
40 
38 

4i 

42 

42 
40 
52 
32 
39 
38 

40 
41 

77 

24 
63 
58 
132 
124 
42 
63 


Days. 
24 
49 
49 
87 

94 

57 

49 

116 

115 

98 

88 
103 

68 

61 

68 

loi 

57 
55 
61 
73 

5i 

&5 
51 
51 
72 

101 
55 

si 

44 

129 
117 
151 

140 
146 
108 


Daya 
29 
50 
67 
79 
35 
66 
56 
67 
94 

84 

71 

89 
75 
71 
85 
59 
79 
66 

96. 

119 

52 
58 
52 
115 
70 
49 

75 

95 

92 

25 
175 

83 
157 
155 
136 
106 


New Orleans 

Philadelphia 

Galveston 


Charleston (S.C.) .-.-.; 
Richmond (V. A.).... 
Rio de Janeiro 

Bahia 

Rio Grande do Sol . . 

Pemambuco 

Santos .' 


Hayanna 


Trinidad de Cuba.... 
S.JagodeCuha .. .. 

Cienfaegos 

Manzanilla de Cuba. . 
Matanzas . 


St Cruz deCuba.... 
Gibara 


Nuevitas 


Cuidad Bolivar 

La Guayia ., . . 

Agnadilla 


San Juan ^. 

Ponce 


Arecibo 

Gqayama 


Mayaguez . 

Cape Hayti 

Porto Plata 

Port au Prince....... 

Gonaives i. . . 

Buenos Ayres ....... 

Kingston (Jamaica) . . 

Canary Islands . . ... 

Fayal (Azores) ...... 

Mexico 


Sta. Martha 

Akyab 


Batavia. 


Odessa 


Galatz 


Constantinople 
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ON THE APPLICATION OP THE DIFFERENTIAL AND INTEGRAL 
CALCULUS TO "INTEREST" QUESTIONS. 

To the Editor of the Assurance Magazine. 

Sir, — ^Having been kindly favoured by Professor De Morgan with some 
^remarks on my Paper, lately read before the Institute, and to be inserted, 
I believe, in your present Number, your readers may be glad .to have the 
following additional illustration of the application of the Calculus to Interest 
questions, as afforded by so eminent a mathematician. The illustration may 
be used to indicate, that if but one mean annual rate of interest be assumed 
for all periods alike, whether long or short, as is commonly done, that such 
rate can only be properly taken as typical of average accumulation, by sup- 
posing all investments broken up into yearly periods, with annual repay- 
ment of principal and annual chance of unproductiveness, or of reinvestment 
at such rates as may yearly happen to obtain. 

Without enlarging on the manner in which the difierentials of the 
second and higher orders disappear, the Professor says: 

'' Let tl>xdx be the chance that the year's rate of interest per £1 lies 
between a and ct-^-dx; let a?i, arj, . . . a:, be the years' rates actually occurring 
in the n separate years; then the £1 will amount to (l+a;i)(l+a?2)' • • • 

(l+^»)) and the chance of such event is (^x^dxi^f^x^dx^ ^x^dx^i 

whence the equivalent certainty for such a case is (lH-j;i)(lH-a^).... 
(l+a;„).0Xi0:rs. . . .^x^.dxidx^. . . ,dx^; and for all possible cases, a and 
/3 being the extreme possible rates, 

/ / ../ (lH-a:,)(l + a?2)...(l+^«).*a?i^«3.-.*^«.^A2...cfe«, 

•/ at/ o •/ a 

which, by reason of the independence of the limits, and the &ctorial separa<- 
bility of the functions, is 

y(l+xi)(t>XidxiX / {1+Xi)it>x<^dxi x/ (l+a?„)fr«(^^ 

reducible to 

dx 

If all cases be equally likely, 6xdx=£ -^ , and 

fi— a 

jg— y ^ ii+x)dx^ — ^^— ^ ^1+ -^, 

so that the mean value for the end of the «th year is f 1 H — - j , or the 

common result when the mean rate of interest is assumed for all periods.'* 

A more striking instance, perhaps, could not have been given, of how 
completely the Calculus adapts itself to the investigation of even the com- 
monest assumptions in actuarial subjects; and thus enables us to ascertain 
the exact conditions with which such assumptions are really connected. 
Thus, while the' above illustration shows that the common assumption 



(y:<'- 
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of the mean rate of interest between the limits is a fair one when loans and 
repayments ai*e dealt with year by year, the table in the Paper continues 
the series and indicates how such an assumption should be modified to 
represent the average accumulations of longei* transactions. A real and not 
a fictitious tabular simplicity of results may thus, it is hoped, be gradually 
■brought about in actuarial calculations; and with the greater and greater 
effect, as the supposed difficulties of variation, instead of being evaded, 
become more and more thoroughly studied. 

To prevent undue inferences, \t is right to state that the eminent 
mathematician alluded to, is not to be considered as in any way answerable 
for the contents of the paper in question, nor indeed as an implied authority 
either for or against the principles therein enunciated. 

Your obedient Servant, 

EDWIN JAS. FARREN. 
Hanover Chambers, Buckingham Street, Strand, 
London, February 2nd, 1855. 



ON THE FACILITIES AFFORDED BY MR. THOMSON'S ACTUARIAL 
TABLES IN MAKING CERTAIN CALCULATIONS. 

To the Editor of the Assurance Mtigemne. 

Sir, — It would, I think, be useful, if you were to invite communications 
from your readers of such questions as they may meet with in practice, and 
which are not to be found in the text books. If you approve of this 
suggestion, and think the accompanying case worthy of a place in your 
Magazincy perhaps you will kindly insert it. The facility with which the 
formula is worked out afibrds another instance of the usefulness of Mr. 
Thomson's Actuarial Tables, and of the consequent benefit they confer on 
the profession. 

I am, Sir, yours truly, 

ROBERT TUCKER 
Lombard Street, ^th February, 1855. 

What single and annual premium should be charged to secure £100 
per annum to A, aged 32, after the death of B, aged 40, provided B die 
within 5 years (Carlisle 3 per cent.)? 

The value of that portion of the annuity which may be enjoyed by A 
during the first five years is evidently 3^1 A— 3^1 AB; and it is equally clear, 
that the value of the remaining portion is ^Ax ^jS .'. the total value of 
the annuity is -^^ A— y, AB + ^A x ^j » . 

Thomson, Table 1, Single Lives. Table 2, Single Deaths. 

A =19-13521 ♦AB=14-30229 »=-47158 

A-,5=14-69049 -i6AB= 9-91515 -,^=-40884 

y,A = 4-44472 3,AB= 4-88714 3,»=-06274 
4-38714 



ylA-3|AB= 0-05758 

* AB being taken equal to a single life of 50. 
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*A X T,»=17-9287 X -06274=: 1124846 

•05758 



7,A- 7,AB+5A X T,»=M82426 

M82426M82426 ^ 
l+:f|AB "" 4-588 
annum. Premium in one sum, J6118. 4«. lOe^., or £25. 15«. 5e^« annually. 



^ , . M82426 M82426 ^__^ . ^,^^. 

Annual premium = -^= . ,.. ='25772 for £100 per 

1+^Ab 4'5oo 



FORMULA FOR AN APPROXIMATE VALUE OF ANNUITIES 
AT SIMPLE INTEREST. 

To the Editor of the Assurance Magamine. 

Sir, — ^In looking over some old letters, I found one, dated some years 
back, from Professor De Morgan, in which he gives the following elegant 

111 1 

approximation to the value of j-^^ + j-^ + j-^ +, ^'^Ti^' 

He says the best approximation is 

2-3205851 , 1 + nr .1/1 1 \ r / 1 1 \ 

r '''^' l+r ^ 2\l+r'^ 1+nr)'^ 12\i:^\2 ^ir^^j 

-- rLf_i:«^_l_V 

120Vrf7l^ l+nr|V' 



i+r\^ 1 + 
error only in the sixth decimal when r=*l, or interest at 10 per cent., 

1-1 1-2 1-3 "^ 2-0* 

Approximation 6*687715 

Truth ... . . 6-687714 

I am. Sir, 

Your obedient Servant, 
London Assurance, March 10, 1855. PETER HARDY. 



NOTICES OF NEW WORKS. 

On the Loans raised hy Mr, J^itt during the first French war^ 1793 — 
1801, with some Statements in Defence of the Methods of Funding 
employed. By William Newmarch, one of the Honorary Seci-etaries 
of the Statistical Society. Effingham Wilson, Royal Exchange; Har- 
rison, 59, Pall Mall; and Nissen and Parker, 43, Mark Lane. 
We had occasion some time back (see Vol. IV., page 78) to call the 
attention of our readers to an essay by this gentleman, ** On the new sup^dies 
of gold," and to express an opinion of its value and importance to all en- 
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gaged in inqtiiries on such snbjects; and it is with pleasure that we meet 
liim again in a wholly different arena, bnt in one which, judging from the 
specimen before us, the writer is peculiarly qualified to exceL The almost 
universal condemnation of the financial policy of Mr, Pitt, so &r as it was 
exhibited in the contraction of loans, seems to have stimulated Mr. New- 
march to investigate its real character; and it must be no doubt a pleasing 
reward for the laborious diligence devoted to the inquiry, that he is enabled 
not only to stem the tide of censure which has so long set in against that 
celebrated minister,, but to demonstrate that the measures taken by him for 
raising supplies during the perilous times of his administration were really 
the best that could have been adopted, whether looked at in a theoretical 
or practical point of view. The arguments brought forward by Mr. New- 
march in support of his propositions are backed by a remarkable amount of 
statistical evidence, drawn from sources which probably few beside himself 
-would have traced with equal success, and tiie origin of which he is always 
careful distinctly to indicate. Considering the circumstances in which the 
country is placed at the. present time, and the many points of resemblance 
l)etween its position now and at the perickl of which Mr. Newmarch treats, 
nothing could be more opportune than the appearance of such a publication, 
or be better calculated to assist the Government in its deliberations as to the 
best means of discharging the balance of the enormous expenditure aheady 
incurred, and of providing for the still more formidable addition to its bur- 
dens which there is every reason to anticipate the nation will be unhappily 
compelled to submit to. 



A Treatise on the Enfranchisement and Improvement of Copyhold^ Life^ 
Leasehold^ and Church Property; with Rules and Tables for the 
formation of Copyhold Enfranchisement and Freehold Land Societies^ 
and a Mathematical Appendix, By Arthur Sgratchlet, M.A.^ 
F.R.A.S. Third Edition, enlarged. Charles Mitchell, 12, Red Lion 
Court, Fleet Street. 
Tms publication, the author says in his preface, '< has for its object the 
development of a comprehensive system for the general enfranchisement and 
improvement of property held by copyhold or customary tenure. The main 
elements are the estabHshment of Copyhold Enfranchisement Societies and 
Freehold Land Societies, with the application of the life assurance prin- 
ciple." Mr. Scratchley has contrived to make his subject, which is neces- 
sarily a somewhat dry one, of more interest than ordinary, by an intro- 
duction in which he has collected some curious particulars in reference to 
the origin of manorial rights, and the extraordinary customs connected with 
them, prevailing even at the present day; and as regards the practical part 
of his treatise, it appears to contain all that persons seeking information in 
such matters can desire to have. ' 

The Act of 17 and 18 Victoria, cap. 116, in relation to Church pro- 
perty, contains clauses of much importance, and introduces several improve- 
ments connected with the regulation of it — one, in particular (suggested, it 
seems, 'by Mr. Scratchley himself), prohibiting the use of the Northampton 
Table in any calculations thereafter to be made in reference to such property. 
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Oovemment RegulaHons for the 3mamn ai i on ef CandHtOee far iha Ap^ 

pomtments to the Civil Service of the Esut India Company^ ^c 
Stanford, Charing Cross. 

Although the above heading is that of a mere sixpenny pampblet, it 
may fairly be considered as referring to principles of especial interest to 
sach of oar readers as are members of the Institute of which oar Magazine 
forms the Journal. Such members, on perusal of the above pamphlet at 
our recommendation, will, we think, immediately detect, that what may 
hitherto have appeared to some to be so narrow a question as almost to be 
confined within the walls of the Institute of Attuaries, has now become in 
high quarters a question of the greatest public, financial, and administrative 
importance — ^viz., the question of educational qualification verstis official 
patronage, as the basis of fiscal and civil employment. The result arrived 
at is defined by the words of the Committee upon whose report the regu- 
lations are founded, when they say — 

** The educated youth of the United Kingdom are henceforth to b6 
invited to engage m a competition in w.hich about 40 prizes will, on an 
average, be gained every year. Every one of these jwrizes is nothing less 
than an honourable social position, and a comfortable independence for 
life." 

" Hitherto, the admissions have been given by favour. They are hence- 
forw^d to be gained by superiority in an intellectual competition." 

Without pretending that the parallel is a close one, the lines of relation 
are still not so far distant as not almost instantly to recall to the well 
informed actuary what process was forming the only one current in life 
assurance appointments, and to thus second the public expediency of the 
modem process of examination on financial subjects^ as originated by tiie 
Institute itself. Considering, indeed, that such examinations have now 
been in public operation for some years among members of the Institute, 
it would not be unfair, though perhaps not exactly correct, to surmise that 
such a provision for the efficiency of the officers of Joint Stock Insurance 
'Companies may also have had some efiect in suggesting the propriety of 
•instituting a change of procedure as to the appointment of officers in the 
financial or civil service of the joint stock East India Company. Be this 
as it may, the open recognition of detailed education as the basis of qualifi- 
cation for financial employments is all that the originators or supporters of 
the Institute have ever sought to obtain even by charter, and it is for this 
reason that we think it right on public grounds to thus bring a pamphlet 
on an allied subject under the notice of the general body. It would be to 
overlay so limited a publication, to formally review it at any length; but 
the following extracts may be acceptable to our own readers as illustrative 
of the parallel, however distant, to which we have alluded. 

The Committee upon whose report (dated Nov., 1854), the Govern- 
ment regulations have been founded, comprised the following eminent 
• names — ^T. B. Macaulay, Ashburton, Henry Melvill, Benjamin Jowett, and 
John George Shaw Lefevre. 

<^ We think it most desirable that the examination should be of such 
a nature that no candidate who may fail shall, to whatever calling he may 
betake himself, have any reason to regret the time and labour which he 
spent in preparing himself to be examined." 

'< The whole examination ought, we think, to be carried on by means 
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of written papers. The candidates onght not to be allowed the hetp of 
any boo^; nor ought they, after once a snbject for composition has been 
proposed to them, or a paper of questions placed before them, to leave the 
place of examination till they have finished their work. 

" It is, of course, not to be expected that any man of 22 will have 
made considerable proficiency in all the subjects of examination. An ex- 
cellent mathematician will often have little Greek, and an excellent Greek 
scholar will be ^tii-ely ignorant of French and Italian. Nothing can be 
further from our wish than to hold out premiums for knowledge of wide 
surface and of small depth. We are of opinion that a candidate onght to 
be allowed no credit at all for taking up a subject in which he is a mere 
smatterer. Profound and accurate acquaintance with a single language 
onght to tell more than bad translations and themes in six languages. A 
single paper which shows that the writer thoroughly understands the prin* 
ciples of the differential calculus ought to tell more than twenty superficial 
and incorrect answers to questions about chemistry, botany, mineralogy^ 
metaphysics, logic, and English history. 

*' It will be necessary that a certain number of marks should be as- 
signed to each subject, and that the plaqe of a candidate should be deter- 
mined by the sum total of the marks which he has gained." 

'' We have, with an anxious desire to deal fairly by all parts of the 
United Kingdom, and by all places of liberal education, framed the follow- 
ing scale, which we venture to submit for your consideration: — 

English, language a$id lUeraiwre — 

Composition 500 

History . . * 500 

General litei&ture . . . ... 500 

1,500 

Greek 750 

Latin ....... 750 

French 375 

German 375 

Italian 375 

Mathematics, pure and mixed . . . 1,000 

Natural sciences ^ 500 

Moral sciences 500 

Sanscrit 375 

Arabic 375 

6,875 

"It seems to us probable, that of the 6,875 marks, which are the 
maximum, no candidate wUl ever obtidn half. A candidate who is at once 
a distinguished classical scholar and a distinguished mathematician wUl be, 
as he ought to be, certain of success. A classical scholar who is no mathe- 
matician, or a mathematician who is no classical scholar, will be certain of 
success if he is well read in the history and literature of his own country." 

" When the result of the examination has been declared, the successfiil 
candidates will not yet be civil servants of the East India Company, but 
only civil servants elect. It appears from the 40th clause of the Act to be 
the intention of the legislature that, before they proceed to the East, there 
should be a period of probation and a second examination." 

" This examination should, of course, be in the four branches of know- 
ledge already mentioned as those to which the attention of the probationers 
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onght to be specially directed* Marks should be assigned to the difik'ent 
subjects, as at the first examination." 

" The time of probation ought not, we think, to be less than one year, 
nor more than two years.** 

" When the marks have been cast up, the probationers who have been 
examined should be arranged in order of merit. All those who have been 
two years probationers, and who have, in the opinion of the examiners, used 
their time well and made a respectable proficiency, should be declared civil 
servants of the Company." 

" Thus a salutaiy emulation will be kept up to the last moment." 

** Early superiority in science and literature generally indicates the 
existence of some qualities which are securities against vice — ^mdustry, self- 
denial, a taste for pleasures not sensual, a laudable desire of l^onourable 
distinction, a still more laudable desire to obtain the approbation of friends 
and relations. We therefore believe that the intellectual test which is about 
to be established will be found in praotice to be also the best moral test that 
can be devised." 

With such evidence of the encouragement that is being given for the 
** advancement of learning" in other spheres, it should certainly not be 
unpleasing to the actuary to find that some efforts, however humble, have 
ahready been made for a similar purpose by the members of his own. 



REPORTS OF ASSURANCE COMPANIES. 

Amicable Society,'— Account of the Receipts and Payments of the Cor- 
poration of the Amicable Society for a Perpetual Assurance Offhe^for the 
Year ending the 4:th day of April, 1854. 

Dr. £. ». d. 

Balance ofcash, April 4, 1853 12,152 10 

Contributions received 69,809 6 5 

Fines, penalties on readmission, &c 183 13 6 

£. 8. d. 

Rents,Tia.:— St. James's Street Estate . . . 1,669 16 8 

„ for No. 13, Serjeants' Inn ... 29^1 5 

1,961 1 8 

Interest, viz. : — Dividends on Stock .... 15,059 1 

„ Long Annuities . . . ... 13,106 5 

„ On loans on mortgages . . . 4,797 10 

„ On loans on the Society's policies . 1,465 5 9 

„ • On Exchequer Bills paid off . . 232 12 
„ Discount on advances on claims . . 58 2 

. 34,718 14 8 

Repayment of loans on policies 4,177 

New South Sea Annuities paid off 14,300 

Sale of £22,000, Exchequer Bills 22,054 11 8 

£159,356 8 9 

Or, £, 9. d. 

Purchase of £10,000, Three and a Quarter per Cent Annuities . . 10,375 

Loans on mortgages 29,500 

Loans on policies of the Society 8,154 6 8 

Carried forward . . . . . . £48,029 6 8 
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£. 9. d. 

Brought forward 48,029 6 8 

I>arclia8e of £5,000, Exchequer Bills 5,085 10 

Claims of the year ending April 4, 1853 ...... 50,160 

Ditto ditto, 1854 41,978 6 

Contributions paid after death, and returned 26 6 

Kedemption of policies 2,154 13 7 

Kedemption of bonus additions to policies 74 14 2 

£, », d. 
Allowance to directors and auditors .... 650 

Salaries 1,250 

Medical adviser 100 16 

Commission to agents ' 170 19 9 

Kates, taxes, and insurance of Society *s houses . • 228 15 
Paid on account of Society^s Bill in Parliament . . 250 

Solicitor's bills . 59 8 

Tradesmen's bills 180 8 4 

Miscellaneous expenses, Tiz.: — stamps, advertising, post- 
age, messenger, &c 338 3 11 

—————— 3 228 3 8 

Balanceofcash, April 4, 1854 8|620 3 4 

£159,356 8 9 

General Statement of the Affairs of the Society^ as they stood on the 
Ath day of April, 1854. 

£. », d. £. 8, d. 

Present value of annual contributions for assurances on 
single lives for the whole of life, with participation 
in profits ........ 624,743 13 2 

Present value of contributions for limited periods, in lieu 
of annual contributions for assurances on single lives 
for^he whole of life, with participation in profits . 1,984 5 

Present value of annual contributions for assurances oh 
single lives for the whole of life, without participa- 
tion in profits 11,645 13 2 

Present value of annual contributions for assurances on 

joint lives and contingencies . . . .. 3,186142 

Total value of contributions payable 641,560 11 

Value of investments in Government securities . .498,471 14 5 

Value of estates ' 55,358 9 

Lent on mortgage of estates 155,600 

Lent on mortgage of the Society's policies . . . 36,738 6 8 

746,168 10 1 

Arrears, viz. : — Half a year's dividends on stock . . 10,312 13 7 
„ Contributions due . . . . 4,161 3 4 

„ Interest on loans .... 419 11 9 

„ Rents of St. James's Street Estate, and 

„ 13, Serjfjants' Inn .... 563 1 8 

„ Old South Sea Annuities redeemed . 4,000 

19,456 10 4 

Balanceofcash on April 4, 1854 8,620 3 4 

Total assets £1,415,805 4 8 

Present value of assurances on single lives for the £. 9. d, £. s, d. 

whole of life, with participation in profits . .1,262,642 18 7 

Present value of assurances on single lives for the 

whole of life, without participation in profits . 12,462 10 

Present value of assurances on joint lives and contin- 
gencies 8,757 19 

Total value of sums assured . (carried forward) . . £1,283,863 7 7 
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£. 8. d. 

Brought forward 1,283,863 7 7 

Preient Tftltte of ac^ditions to policies on the bonus plan . . . 1,529 8 7 

Amount of claims allowed, but unpaid, April 4* 1854 . . . 20,972 5 

Total liabilities 1,306,365 1 Q 

Balance in &V0U7 of the Society . . ' 109,440 3 6 

£1,415,805 4 8 
Dividend per share, payable on claims of the year, commencinff April 5, 1854, as di« 
rected by the charters and Act of Parliament of the Corporation, £225. 8«. 

Anchor Assurance Company y Augtist^ 1853. — The total receipts for 
the last financial year amounted to £44,444. 17 s. lid,, and the expenditore 
and investments to £88,932. 8«. 5c/., leaving at bankers a balance of 
£5,512. 2s. 6d. The Company's aasets and liabilities, balanced by the sum 
in bank, amounted to £116,191. 145. 6d, The number of policies issued 
in the present financial year exceeds, by one third, the number of those 
issued in the previous year. The mortality has been under two thirds of 
that for which provision has been made by the Company's tables. As re- 
gards the departments of fire insurance, this may be termed the third year 
on which the directors have to report their experience. During this period, 
the new policies issued covered insurances to an amount exceeding 
£2,000,000, yielding upwards of £5,000 of new premiums; and which, 
when added to the premiums on policies granted in former years, gives a 
total of fire premium exceeding £12,000. The losses during the year in 
question amount to £6,978. 12^.' Sd,; and as an index of the increase of 
the Company's business in the fire department, the Government duty for the 
three quarters ending Michaelmas, 1852, amounted to £1,959. 6«. Sd., 
while the duty for the succeeding Christmas quarter amounted to £1,511. 
2j?. 7d. 

Clergy Mutual Assurance Society. — Report of the Directors for the 
Year ending May 31, 1854. — There have been 302 proposals for assur- 
ances received in the last year, of which 241 were upon life. Of the above 
241 proposals upon life, 213 were accepted, to the amount of £184,919; 
and 28, amounting to £23,700, were declined. The number of life policies 
at present existing is 2,499, and the amount of annual premiums payable 
upon such policies is £58,735. \\s. 3d.; the total amount assured upon 
life by such policies is £2,272,409. 

Twenty-four members holding life policies have died during the year, 
and the aggregate amount of the claims upon their assurances is £24,250. 
Assurances upon life, amounting to £17,650, have been purchased of mem- 
bers desirous of discontinuing them. Twenty-one members, having assur- 
ances for " provision during sickness," have received from the funds of the 
Society, according to their respective claims, the sum of £1,051. lOs.; and 
one policy has been discontinued. 

Claims under endowment policies amounting to £6,806. lis. lldf., 
under education annuities to £2,190, and under deferred and temporary 
annuities to £941. 19s., have been paid during the year. 

The total income of the Society on the 1st of June, after reductions in 
annual premiums made from time to time in way of bonus, was £89,577. 
4«. Ud. 

After payment of all claims and expenses during the year, an increase 
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of £40,634. 105. 4td. has been made to the property of the Society, making 
an aggregate capital of £619,121. 13s. Sd. 

The number of applications made for life assurance policies during the 
past year is only five less than in the year previous to it; and the sum 
assured would have been about the same in 1858-4 as in 1852-3, but for 
the greater number of proposals which the directors were tinder the neces- 
sity of declining. 

Clerical^ Medical, and General Life Assurance Sodeiy. — Thirtieth 
Anniversary Meeting. — Report for the Year ending June 30/A, 1854. — 
The number of policies issued was 658, by which the sum of £252,698 has 
been assured. The new premiums receivable therefrom amounted to 
£8,293 per annum. During the period embraced in this report, the sum 
of £50,448 has been carried to the, consolidated fund, which is now 
increased to £972,766; and it is important to observe that this large 
amount, which has been accumulated for the benefit of the assured, is 
exclusive of the proprietors' fund. The annual income of the Society 
is now £148,698. 

For the iniformation of those who were not present at the last annual 
meeting, it may be interesting to state that the following important altera- 
tions were proposed and adopted: — Ist. Granting whole world policies, 
which give the lite assured permission to go at any time to all parts of the 
globe, on payment of a fixed but moderate rate of premium. 2nd. Afford- 
ing perfect security to parties interested in policies on the lives of others, in 
the event of the life assured going abroad without their knowledge. 3rd. 
Rendering assurances made by persons on their own lives, and of twelve 
months* standing, valid, should death occur by duelling, suicide, &c. ; whilst 
policies granted in favour of another, and assigned policies, are valid from 
the date thereof. 

Friends^ Provident Institution. — Twenty-first Report, 2nd of ^th 
Month, 1854. — 220 new policies have been issued during the past year, 
the greater number of which, as heretofore, has been in the class of life 
assurance. 

The following statement exhibits a summary of the transactions of the 
Institution from its commencement to the 20th of 11th Month, 1853, a 
period of 21 years : — 

Receipts. £. s. d. 

Net amount of single premiums 118,340 15 11 

Do. of periodical premiums .... 439,991 13 6 ^ 

Interest on investments 156,666 1 9 

Entrance money, &c 1,438 11 5 

I ^eri 6,437 2 7 

Diabursements, £, s. d. 

Annuities 75,321 19 7 

Endowment assurances 19,815 3 5 

Deferred sums 4,974 5 7 

Life assurances 150,757 15 

Purchase of policies . 30,076 19 5 

Returns on policies lapsed by death of parties before taking 

effect 2,001 1 

Property tax. 3,229 13 6 

Carried forward £286,176 17 6 
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£, 8, d. 

Brought forward 286,176 17 6 

Banker*! commiuions ' 231 2 

Printing and stationery 1,081 3 5 

Other expenses (average, £861. 17«. per annum) . . 18,098 16 8 
Balance, heing amount of property on 20th of 1 1th Month, 

1863 410,849 « 

£716,437 2 7 

In their last report, the directors had the pleasnre to announce that the 
sum of £57,485. 6«. 3^. had heen apportioned among the memhers of 
Class IX., in respect of the profits accrued in the five years ending 20th of 
11th Month, 1852. The calculations for the other classes have since been 
completed. In Class I. (deferred annuities) there was a deficiency of 
£328. 69. llcf., which, in accordance with the rules of the Institution, has ' 
been made good out of the surplus in the other classes. In Classes 11., 
ni., lY., v., and YII., as intimated in the last report, the surplus was not 
sufficiently large to make it expedient to declare a bonus. 

The following statement shows the surplus realized and divided in the 
several classes : — 

Realized. Divided. 

£. 8, d, £. 8. d. 

Class II 515 17 2 

„ III 1,639 15 7 

„ IV., V. . . . . 74 15 11 

„ VI 2,023 10 4 1,759 18 8 

„ VII 46 14 6 

„ VIII 351 1 8 304 18 8 

„ IX 63,120 7 6 57,485 6 3 

„ X. 1,353 13 5 290 14 7 

Only 29 policies have been issued in Class X.; and, the average in so 
small a number being liable to great disturbance, it was not considered 
prudent to divide more than the sum mentioned. 

The increased value of money, whilst tending on the one hand rather 
to diminish the amount of new busmess, has, on the other, afibrded greater 
facilities for investment; and the du*ectors have availed themselves of the 
opportunities which have been presented, of placing out on safe and profit- 
able securities a large balance lately in the hands of the National Debt 
Commissioners. 

The total amount advanced on loans to members, on the security of their 
policies, is upwards of £20,000. 

Within the last few years it hSs been the policy of the legislature 
firom time to time to limit the scope and operation of the Acts relating to 
Friendly Societies, under which this Institution was originally enrolled; 
and various privileges conferred by those Acts have been, successively with- 
drawn. The frequent occurrence of these alterations in the law has been a 
source of much trouble and perplexity, involving the necessity, session after 
session, of watching Bills introduced into Parliament, which, more or less, 
affected the interests of the Institution. It is therefore a great satisfaction 
to the directors, that an Act has been obtained in the present session of 
Parliament (17 and 18 Vict., c. 56), whereby this Institution, in common 
with a few others similarly cux;umstanced, has. ceased to be a " Friendly 
Society;" and whilst its constitution as a Mutual Assurance Association is 
effectually secured, it is now placed on an equal footing, as to the extent 
and character of its operations, with other Assurance Companies. 
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The nnmber of deaths reported since the last general meeting is 30, 
viz : 1 deferred annuitant, 9 immediate annuitants, 1 child for whom an 
endowment had been provided, 18 persons on whose lives assurances had 
been effected in Class IX., and 1 survivorship annuitant, Class X. — making 
the total number of deaths since the commencement of the Institution, 3^; 
of these, 203 have been in the department of life assurance, in which class 
the total amount paid or accrued to the representatives of deceased parties 
has been upwards of £157,100. 

The total amount assured on policies in Class IX. existing at the date 
of this report is £1,397,364. 3«. 6d,, exclusive of bonuses. 

The total number of policies which have been granted, from the opening 
of the Institution in the 11th Month, 1832, to the 7th Month, 1854, both 
inclnsive, is as follows : — 



Class I. 
« II. 



III. 
IV. 
V. 
VI. 



VIL 
VIII. 
IX. 
X. 



Deferred annuities 

Deferred annnities, with a condition annexed, making the 
premioms returnable without interest, on the death 
of the annuitant before the assurance takes effect 

Immediate Annuities (averagiug £23. IBs, 2d, each) 

Endowments for children, payable at 14 

Endowments payable at 21 or 25 

Endowments payable at 14, 21, or 25, the premiums 
returnable as in Class II 

Deferred sums 

Deferred sums, the premiums returnable as in Class II. 

Life assurances (averaging about £660 each) 

SnryiTorship annuities 



Total number of policies 



Policiei. 
137 



138 

386 

4 

80 

333 

69 

113 

2,713 

29 

4,002 



A Statement of Receipts and Payments from the 20th of Wth Months 
1852, to the 20th ofllth Months 1853. 

Receipts, £. s, d. 

Balance on the 20th of 11th Month, 1852 . . . 388,712 6 9 

Single premiums received on assurances (agents^ commifr- , 

sion deducted) 7,431 17 8 

Periodical premiums received on assurances (agents* com- 
mission deducted) . . . . . . . 32,218 18 4 

Interest on moneys invested with the National Debt 

Commissioners and on other securities . . . . 16,750 8 4~ 



£445,113 11 1 

£. 8, d. 

Annuities, Class I. ....... 580 

„ Class II 740 

„ Class III 6,079 18 4 

„ Class X. (survivorship) 65 *0 

Endowment assurances, with bonuses, Class V. . . 200 

Ditto ditto. Class VI. . . 4,069 11 8 

Deferred sums, assured in Class VII 100 

Ditto ditto Class VIII 396 1 3 

Life assurances. Class IX., on 15 lives .... 16,665 17 4 
Premiums returned on policies in Classes II. and VI., lapsed 

by the death of parties before taking effect . . . 166 3 4 

Policies and bonuses purchased by the Institution . . 2,033 11 9 

Printing and stationery 44 9 

Bankers* commission 5 19 2 

Income tax charged upon mterest on investments . . 411 7 9 

Carried forward £31,557 19 7 

VOL. V. T 
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£. 9. d. 
Broaght forward • . ,. • . 31^57 19 7 

Birecton* fees, being the amount yoted by the general 

meeting of 1853, for two yean ending 20th of 11th 

Month, 1853 1,000 

Expenses of management, including rent, salaries, post* 

ages, &c 1,254 10 

Actuary *s fees, for Talnation and apportionment of profits . 420 

Receipt stamps 32 7 8 

Balance in fiivour of the Institution on the 20th of 11th 

Month, 1853 410,849 3 

£445,113 11 1 
A Statement of Funds and Effects belonging to the Institution on the 
20th of 1 1th Monthy 1853. 

Property belonging to the Institution, £, B. d. 
Principal inyested with the Commissioners for the Reduc- 
tion of the National Debt 23,855 7 11 

Principal invested on mortgage securities .... 357,705 

Interest accrued thereon 4,699 7 6 

Loans on policies 17,192 5 7 

Interest accrued thereon 226 12 9 

Deposit with Overend, Gumey, & Co 3,200 

Interest accrued thereon ....... 81 8 3 

Policy and receipt stamps on hand 232 5 5 

Balance at bankers in London 4,086 1 7 

Balance in the hands of secretary 96 14 7 

Balance due from agents and assurers .... 43 1 5 

£411,418 5 

Debts ofioing by the InstittUion* £^ g^ ^^ 

Assurances &llen in, but not yet payable .... 507 8 

Balance due to agents and assurers 61 14 

Balance in favour of the Institution on the 20th of 1 1th 

Month, 1853 410,849 3 

£411,418 5 

Law Life Assurance Society. — Summary of the Accounts of the 
Society for the Year 1850. 

£. 8. d. £. (. d. 
Balance of the guarantee fiind on 31st Dec, 1849 . 457,229 6 6 
Ditto assurance fund on same date . . . 2,945,497 8 9 

Together . . . '■ 3,402,726 15 3 

Received during the year 1850 : — 

New premiums 14,723 3 9 

Renewal premiums 297,606 19 2 

Profit and loss . ... . . . 97,879 8 2 

410,209 11 1 

. K^aid during the year 1850 :— 3,812,936 6 4 

Claims on death — Sums assured . . . . 166,066 

„ Bonuses . . . . . 48,007 

For surrenders of policies . . . . . 13,045 2 8 

Charges for management 6,200 8 11 

233,318 11 7 

Total balance (the w;hole of which is invested in Government or 
real securities), being the amount of assets on 31 Dec, 1850 £3,579,617 14 9 

The Society has, since its establishment in- 1823, paid the sum of 
£2,427,000 upon the deaths of parties whose lives were assured. Three 
divisions of profits have been made, and reversionary bonuses amounting to 
£1)929,085 have been added to the several policies. 
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The Mutual Life Assurance Sociefy,~-^Report of the Directors for the 
Tear ending dlst December^ 1850. — In the course of the year 200 pro- 
posals have been made to the Society, for assuring the. aggregate sum of 
£120,213. Of this number 155 have been accepted, assuring the sum of 
£86,015, the first premiums on which amount to £2,934. 12s, bd,; at the 
end of the year, 16 proposals, for assuring £8,160, were standing over for 
completion or further consideration; and 29 proposals, for assuring £26,048, 
have been declined or otherwise not proceeded with. The total number of 
policies granted since the commencement of the Society to the 31st Decem- 
ber last is 1,786, and the sums assured thereby £1,256,628. 

Comparing the new business jof the last with that of the preceding year, 
it will be noticed that, whilst the policies effected are five less in number, 
the amount assured is a trifle more, though at a somewhat lower premium, 
owing to the parties assured being on an average of a younger age. 

The policies cancelled in the year, either by claims on death or other 
causes, are 90 in number, assuring the sum of £65,300; and the amount 
of annual premiums written ofi^, and of commuted premiums which have 
expired, is £2,846. 3s. lOd, The number of policies which have become 
claims by death is 21, assuring the total sum of £15,853. The total 
amount of additions on these claims is £3,305. There remained in force 
at the close of the year 1,312 policies, assuring altogether the sum of 
£848,805, and producing in annual premiums an income of £28,251. 13^. 
9d. The expenditure has been less than in the preceding year by £484. 
3«. Qd,, and than in the year 1848 by £701. 17^. Id. After providing 
for all liabilities, the directors have to state that a surplus remained, on the 
31st December last, of £81,290. 

General Cash Account for the Year ending December 31«/, 1850. 



Balance in hand, January 1st., 1850, yiz.— Cash, £6,369. I6s, Id, 

policy stamps, £112. 159. Od{. 

Premiums received on 155 new policies, assuring £86,015 
Ditto on policies renewed . . .^ « . . 
Policy stamps on new assurances .... 

Dividends on stock in the funds 

Interest on mortgages 

Ditto on loans, l».nkers^ balance, and half yearly prcnviums 
Proceeds of £10,000, New SJ per Cent. Annuities, sold 

Repayment of mortgages 

Repayments of loans to members .... 
Commissions on -reassurances, &c» .... 



£. 9, d, 

6,482 11 7 

2,934 12 5 

25,602 4 6 

231 

9,862 5 10 

1,860 6 11 

238 6 6 
9,900 



1,600 

135 

5 





8 5 



£58,851 16 2 

Or. £. «. d. 

The amount paid for 21 claims by death 17,953 

Additions to these claims 3,500 

Amount paid for 33 policies surrendered 2,204 6 10^ 

Cash invested, viz. — 

On mortgage 9,000 

Inpurchaseof£10,000, New 3i per Cent Annuities . . . 9,725 

On loan to members, on the security of their policies .... 784 

On the Society's house and premises 18 6 9 

Policy stamps . . v £260 10 

Receipt stamps . 10 10 6 
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Carried forward 



; £43,455 14 
T 2 
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£. «. d. 

Brought forward 43,455 14 1 

Commission 270 4 4 

Reassnraiices 29 9 4 

Local boards, Gloucester (final payment for all local boards) . . 180 

General disbursements, viz. — £. «. d. 

Law charges 107 8 3 

Advertisements 278 19 10 

Printing and stationery 120 3 9 

Rent and insurance 169 8 10 

Directors, trustees, and auditors .... 796 4 
Salaries to office establishment, tiz. — Actuary and 

clerks 1,118 15 

Medical officers 210 

House expenses 60 

Town agent 93 15 10 

Sundry disbursements, viz.-^ Wages, rates, taxes, 
postage, country medical fees, repairs, and other 
incidental expenditure for the year . • . 509 13 4 

3,464 8 10 

Stamps in hand 142 5 

Balance in the bank 11,309 14 7 

£58,851 16 2 
Balance-sheet^ Zlst December , 1850. 
Dr, £. «. d. 

The present ascertained value of £848,805, sums assured under 1,312 

policies, being all the existing policies 481,122 4 11 

The amount of claims by death allowed, but unpaid, on the 31st Decem- 
ber, 1850 ... * *. . 2,587 

Surplus 81,290 

£564,999 4 11 
Or, 
The present ascertained value of £28,251. 13«. M, per annum, life pre* £. s. d» 
miums payable under the existing policies . . « . . 412,503 
The present value of the Society ^s assets, viz. — Stock in 
the funds, consisting of £5,760 per annum. Long An- 
nuities ; £4, 1 1 0, January and July Annuities ; £5,000, . £. s. d, 

3} per Cent Annuities 81,229 18 

Cash advanced on mortgages and bonds • . . 51,466 13 4 
Cash advanced on loan to members, on their policies . 3,353 
Value of the Society *s house and fiimiture . . • 2,862 8 10 

138,912 2 

Interest on loans and mortgages, and premiums due but unpaid, 3 1st 

December, 1850 2,132 5 2 

Stamps in hand 142 5 

Balance at bankers, 3l8t December, 1850 . . . . . . 11,309 14 7 

£564,999 4 11 

The Mutual Life Assurance Society » — Eighteenth Annual Report 
of the Directors for the Year ending Z\st Decembery 1851. — The total 
number of proposals laid before the board daring the year has been 167, 
for assuring the sum of £83,771. Of this number 126, for £60,946, have 
been completed; 9 proposals, for £4,600, were standing over for com- 
pletion or further consideration at the end of the year; and 32 proposals, 
for assuring £18,225, have been declined or hot proceeded with. 

The claims by death during the year have been remarkably sipaJl; 
being only £10,050, on a total sum assured varying from £848,805 at the 
beginning to £874,347 remaining in force at the end of the year. This is 
considerably less than the mortality on which the premiums are computed, 
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and is onlj about foar fifths of the average amonnt of dauns for the 
preceding four years. 

The policies remaining in force on the 1st January, 1852, were 1,367, 
assuring £874,347, and producing an annual income from premiums of 
£29,058. 8«. 9rf. 

The following short table has been constructed to show the progress of 
the Society, at equal intervals of six years — 



Year. 


in force. 


Income from 
Premium! 
receivable. 


Value of 
invested 
Capital. 


No. of 
Policiefl. 


Amount 
AMured. 


31st December, 1839 
„ „ 1845 
« „ 1861 


505 

882 

1,367 


312,521 
610,175 
874,347 


£. t. d. 
10,790 19 8 
20,804 13 5 
29,058 8 9 


£, 

27,045 

86,816 

174,170 



The total assets of the Society on the 31st December last amounted to 
£604,505. 18*. bd, (including the value of future premiums receivable), 
and the total liabilities to £514,933. ISs, 6d. (including the present value 
of all the sums assured), leaving a clear surplus for division of £89,572. 

It may be proper to mention, that the whole of the invested capital of 
the Society is either in the Government funds, or secured on the mortgage 
of freehold or other available property — none beiAg lent out on personal 
security; and that the amount of it has increased during the past year from 

£152,496. Us. to £174,170. 10*. 6d. 

« 
General Cash Account for the Year ending ^Ist December^ 1851. 

Dr. £. ». rf. 

Balance at the bank, January iBt, 1851 11,309 14 7 

Premioms received on 126 new policies, assuring £60,946 . . . 2,811 3 10 

y, „ policies renewed 26,775 2 4 

Policy stamps on new assurances 183 12 6 

Dividends on stock in the funds . . . . . . . 9,011 15 4 

Interest on mortgages and bonds 2,961 11 1 

^ on loans to members . . . • 162 2 

„ on half yearly premiums and bankers* balances . . . 157 3 

Fines 8 10 9 

Proceeds of the sale of dCl,500 per annum, Long Annuities, and £1,400, 

Annuities for Terms (January and July) 20,916 4 8 

Aepayment of mortgages 1,100 

Repayments of loans to members 431 

^ Loan from London Joint Stock Bank 2,000 

' Commissions on reassurances, &c. . . . . « . . . 21 16 4 

£77,849 13 8 

Or. £. 9. d. 

Amount paid for 14 claims by death ....... 5,200 

Additions to these claims 1,724 1 4 

Amount paid for 25 policies surrendered 1,148 12 

Cash invested, viz. — £. s, d. 

On mortgages and bonds 60,850 

On loans to members, on the security of their policies 528 

61,378 

Repayment of loan to London Joint Stock Bank . . 2,000 

Interest on ditto 3 5 9 

2.003 5 9 

Carried forward £71,453 19 1 
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£. «. dL 

Brought forward 71,453 19 1 

Policy itunpi 158 11 

Commisrion 268 6 5 

ReaMurances . 29 9 4 

General disbursements, viz. — £. «. d. 

Directors, tmstees, and auditors .... 806 14 

AdTertiaemento 305 5 9 

Printmg 130 

Stationery 31 15 11 

Town agent 82 2 

Kent and insurance 169 8 10 

Medical officers 210 

Ditto, on altering dates of payments to Slst December 160 19 

Country medical fees 55 19 € 

Salaries to actuary and clerks ..... 862 18 8 
House expenses . . • . , . . 60 ^ 

Minor disbursements, viz. — Wages, rates, taxes, post- 
age, repairs, and sundry expenses .... 401 15 

3,276 18 2 

Balance in tbe bank, Slst December, 1851 . . . 2,662 9 8 



£77,849 13 8 



Balance-sheety Slst December, 1851. 

Dr. £. «. d. 

Present ascertained yalue of £874,347, sums assured under 1,367 

policies, being all the existing policies . . . ' . . 507,029 18 5 

Amount of claims by death allowed, but unpaid, on Slst Dec. 1851 « 7,904 

Surplus 89,572 

£604,505 18 6 

O. £. 8. d. 

Present ascertained value of £29,058. 8«. 9(i. per annum, premiums 

payable under the existing policies 430,335 R 

Present value of the Society *8 assets, viz. — Stock in 

the funds, consisting of £4,260 per annum, Long 

Annuities; £2,710, Annuities for Terms (Jan. 

and July); £5,000, Three and a Quarter per £. 8. d. 

Cent. Annuities 52,037 11 

Cash advanced on mortgages and bonds . . • 111,216 13 4 
Cash advanced on loan to members on their policies . 3,450 
Value of the Society's house and furniture . . 2,692 8 10 

; 169,396 13 2 

Interest on loans and mortgages, and premiums due but unpaid Slst 

December, 1851 1,994 4 1 

Value of stamps in hand . • . . ' . . • . 117 3 6 

Balance at bankers, Slst December, 1851 . . ^ . . 2,662 9 8 



£604,505 18 5 



7%e Mutual Life Assurance Society, — Report for the Year ending 
Slst Dec, 1852. — The total number of proposals laid before the board 
during the year was 228, for assnring the sum of £126,329. Of this 
amount, 174 proposals, for assnring £93,681, were completed; 43 propiosals, 
for assnring £27,248, were either declined or not proceeded with; and 11 
proposals, for assuring £5,400, were standing over for further consideration 
at the close of the year. . . 

The following statement will show the relative proportion of assurances 
in force at the end of 1852, as compared with the end of 1851: — 
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Assnnmcei in foic6, Slst'DecemlNsr, 

1851 • 

Written off in 1852 

New amumnCM in 1852 


No. 


Sums Aiiured. 


Pratniums. 


1,367 
49 


£. t. d, 
874,347 

37,449 


£. «. d. 

29,058 8 9 

1,260 16 5 


1,318 
174 


836,898 
93,681 

449 10 


27,797 12 4 
3,374 7 11 


Additional suns assured by policies ) 
in force for increasing sums . . . . ( 

Assurances remainmg in force, 31st ) 
December, 1852 J 


1,492 


931,028 10 


31,172 3 



Of the policies written off, onlj 11 were for claims by death, assuring 
altogether £8,350, and which, if compared with the amonnt assured on the * 
30th Jnne, £909,583, will be found to represent a rate of mortality of little 
more than 9 per 1,000; 12 policies, assuring £8,500, were purchased by the 
Society; and the remaining 26, for £20,599, were eil^er forfeited or expb*ed. 

The directors have taken advantage of the high price of the pnbHc 
funds during the past year to realize ^ considerable portion of the Society's 
stock, and to invest it on mortgages of land and other available securities. 
It is satisfactory to state that, after th6 payment of all claims and expenses, 
nearly £25,000 have been added ,to the invested capital of the Society 
during the past year, making the total very close upon £200,000; and [f 
the securities were valued at the present market price, it would be consider 
rably above that amount. The income of the Society has increased during 
the same period more than £3,000 per annum, and now amounts to up- 
wards of £39,300 per annum. After a careftd valuation of all the assets and 
liabilities of the Society, the dear divisible surplus on the 31st December 
last is ascertained to be £99,211. 2«., as will appear by the balance-^eet. 

The General Gash Account for the Year ending 31«/ December^ 1852. 

Dr. £. 8, d. 

Balance at the bank, January 1st, 1852 2,662 9 8 

Premiums received on 174 new policies, assuring £93,681 . . . 3,276 2 4 

Ditto on policies renewed 28,355 7 2 

Policy stamps on new assurances' 263 

Dividends on stock in the funds 5,306 16 5 

Interest on mor^ges and bonds 5,468 19 4 

Ditto on loans to members ........ 204 6 

Ditto on half yearly premiums and bankers^ balances . . . . 33 17 "2 

Fines, £92. Ids. lid.; commission on reassurances, &c, £18. 12«. 2d. . 1116 1 
proceeds of sale of jC3,260 per annum. Long Annuities; £910 per annum. 

Annuities for Terms; and £5,000 stock. New 3^ per Cents. . . 33,546 14 6 

Repayments of mortgages ..... .... 12,333 6 8 

Repayments of loans to members 207 

Costs received on behalf of the Society^ solicitor, on the repayment of a 

mortgage . . . . : 199 10 9 

£91,968 16 1 

Or. £. 8. d. £. 8. d. 
Amount paid for 11 clauns by death . . . . 9,150 0. 

Additions to these claims 1,376 

10,526 0^ 

Amount paid for 12 policies surrendered 805 10 O' 

Carried forward £11,331 10 
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£. t. d. 

Brought forward 11,331 IjO 

Cash inTettecl, viz. — £. t. d. 

On mortgages and bonds 71,756 6 3 

On loans to members, on tbe security of tbeir policies 1,458 * 

— 73,214 6 3 

Policy stamps, £257. lOt.; commission, £403. 9«. &/. . . . . 660 Id 8 

Reassurances 29 9 4 

Premiums returned. Til.— Original extra premiums . 20 ) 10319 3 

M Renewal premiums . . 98 19 3 ( 

General disbursements, Tiz. — £. «. d. 

Directors, trustees, and aaditors .... 809 17 
Advertisements, printing, and stationery . . 602 6 2 

Rent and insurance 169 8 10 

Medical officers, and country medical fees . . 296 12 6 

Salaries to actuary and clerks .... 905 

House expenses 60 

Minor disbursements, viz. — Receipt stamps, £54. 
14s. 6<2.; agencies, circulars, postage of prospec- 
tuses, &c, £350. Os. M^\ returned fines, &c., 
£39. 13«. %d,\ other expenses, rates, taxes, &c., 

£285. 6«. lOi 729 15 8 

3,573 2 

Costs paid to the Society *b solicitor (as per contra) . . . . 199 1.0 9 
Balance in the bank, 31st December, 1852 2,836 8 

£91,968 16 1 
Balance-sheet, Slst December^ 1852, 

Dr, £. 8. d. 

Present ascertained value of £931,028. 10«., sums assured under 1,492 

policies existing . . .549,093 Oil 

Amount of claims by death allowed, but unpaid, 31 st December, 1852 . 7,919 

557,012 11 
Surplus . 99,211 2 

Or. £656,223 2 11 

Present ascertained value of £31,172. 0«. 'id. per annum, premiums £. s, d, 

payable under the existing policies 457,067 8 

Present value of the Society's assets, viz. — 

£1,000 per annum, Long Annuities; and £1,800 per annum, An- 
nuities for Terms of Years (Jan. and July) .£17,570 10 
Cash advanced on mortgages and bonds . • 169,883 6 8 
Cash advanced on loan to members, on their policies 4,701 
Value of the Society's house and fomiture . . 2,522 8 10 

194,677 5 6 

Interest on loans and mortgages, and premiums due but unpaid, 31st 

December, 1852 1,530 15 3 

Value of stamps in hand Ill 13 6 

Balance at bankers, 31st December, 1852 2,836 8 

£656,223 2 11 

2%e Mutual Life Assurance Society » — Heport for the Year ending 
^\st Decemhery 1853. — The namber of proposals for assurance laid before 
the board during the past year has been 253, for assoring the total snm of 
£137,892. 2«.; of this number, 205, for assuring the sum of £112,144. 2*., 
have been completed; 15, for assuring £9,999, have been declined; and 
the remainii^ 33, for assuring £15,749, have been either not proceeded 
with, or were standing over for completion or further consideration at the 
close of the year. 

The increase of business during the year will be seen in the following 
statement : — 
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1 

Aflsaiaiices in force Slst December, 

1852 

Written off in 1863 


No. 


Sums assured. 


Fremiums. 


1492 
46 


£. s, d. 
931,028 10 

25,848 4 


£. s. d, 
31,172 3 

1,275 3 4 


New assurances in 1853 


1446 
205 


905,180 6 
112,144 2 

47 10 


29,896 16 11 
4,027 19 9 


Increase on policies for assoring in- ] 
creasing sums 

Assurances in force 3lst December, ) 
1853 j 


1651 


1,017,371 18 


33,924 16 8 



In the two years ending on the 31st December last, the assurances in 
force have increased, in round numbers, from £874,000 to £1,017,000, the 
total income from £36,200 to £42,400 per annum, and the invested capital 
from £174,000 to close upon £213,000. The claims by death paid during 
the same period, independent of bonuses, have only averaged £13,250 per 
annum. ' 

After a very careful Investigation, and the usual valuation of the assets 
and liabilities of the Society, the surplus profits on the 31st December last 
are ascertained to be £108,082, which will allow to every member an 
increase on his bonus of the preceding year. 

The directors have recently taken measures for extending the usefulness 
of the Society by the adoption of a set of tables prepared by the actuary, for 
the transaction of business on the non-profit system. They have further, 
after a careful investigation by the actuary into the rates of mortality amongst 
assured lives, materially lowered the premiums for assurances on joint lives, 
survivorships, and for terms of years, &c. Another Important subject has 
recently engaged the attention of the directors. Under the conviction that 
many money transactions, involving the necessity of a life assurance, fail on 
account of an apprehension on the part of the lender that the borrower may 
go beyond the prescribed limits for foreign residence, and so cause a forfei- 
ture of the policy, they have taken the subject of foreign risks into con- 
sideration, and have come to the conclusion that, in cases in which they can 
be satisfied that the party whose life is to be assured has no present intention 
of going abroad, beyond the prescribed limits, the Society may safely, for a 
very trifling extra premium, grant him a license to go to and reside in any 
part of the world, and so relieve the lender from all anxiety on the subject. 

The General Cash Account for the Year ending December 31«^, 1853. 

Dr. £. «. d. 

Balance in the bank, January 1st, 1853 2,836 8 

Premiums received on 205 new policies, assuring £112,144. 29. . . 3,956 2 6 

„ „ policies renewed 30,207 2 10 

Policy stamps on new assurances 115 TO 

Dividends on stock in the funds 873 15 

Interest on mortgages and bonds .... jC7,317 1 5 

„ on loans to members 190 9 4* 

„ on half yearly premiums, bankers* balances, &c. 1 57 1 3 3 

7,665 4 

Fines 36 12 6 

Commission on reassurances, loans, &c. . . ;. . . . 3 12 I 

Carried forward £45,693 19 7 
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£. «. d. 

Brought forward £45,693 19 7 

Proceeds of the sale of— £. t. </. 

£1,000 per annnm, Long Annnities . • . 6,429 9 
£1,800 per annum, AunuitieA for Terms (January 
and July) 11,098 12 4 

17,528 1 4 

Repayments of mortgages and bonds 51,083 6 8 

„ of loans to members 270 

£114,575 7 7 
Or, £. t. d. £. 8. d. 

Amount paid for 24 claims by death .... 18,049 
Additions to these claims 6,510 

24,559 

Amount paid for 6 policies surrendered 265 

Cash inyested, viz.: — 

On mortgages, bonds, and loans . . . 71,075 3 3 

On loans to members, on the security of their policies 773 

71,848 3 3 

Policy stamps 134 

Reassurances 29 9 4 

Commission . . ' 426 15 1 

Premiumsretumed,&c.---Renewal8,£18. 19s.; interest, £4.1 0«.9</. . 23 9 9 

General disbursements, viz.: — 

Directors, trustees, and auditors .... 807 15 

Adyertisements, printing, and stationery . . 427 3 11 

Rent and insurance 169 8 10 

Medical ofiicer8,£105; country medical fees, £105 210 
Salaries to actuary and clerks . . • . 955 

House expenses, alterations in offices, &c. • . 128 7 7 * 

Minor disbursements, yiz. — Agency expenses, rates, 
taxes, postage of prospectuses and circulars, &c . 974 5 4 

3,672 8 

Balance in the bank, 31st December, 1853 • . 13,122 18 1 

Cash in house 494 11 5 

13,617 9 6 

£114,575 7 7 

BalancB'^heety 31 st December, 1853. 
Dr. £. ». d. 

Present ascertained value of £1,017,871. 18s., sums assured under 1,651 

policies existing 594,404 5 3 

Amountofclaimsby death allowed, but unpaid, 31 St Dec, 1853 . . 7,888 

602,292 5 3 
Surplus 108,082 

£710,374 5 3 

Or. * £. #. d. 

Present ascertained value of £33,924. I69. 8d, per annum, premiums 

payable under the existing policies 497,485 16 

Present value of the Society's assets, viz.: — 

Cash advanced on mortgages and bonds . £189,931 1 3 
„ „ on loan to members, on their policies 5,204 
Valueof the Society V house and furniture . . 2,352 8 10 
Interest on loans and mortgages, and premiums 

due but unpaid, 31st Dec., 1853 . . . 1,783 9 8 
Balanceatbank, 31st Dec., 1853 . . . 13,617 9 6 

212,888 9 3 

£710,374 5 3 
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PROCEEDINGS OF THE INSTITUTE. 

First Ordinary Meeting , Session 1854^56. — Monday, 27th November, 1854^ 

E. J. Fabben, Esq., Vice President, in the Chair. 

The minutes of the last annual general meeting were read and confinned. 

The Secretary annoiinced several donations to the library. 

A catalogue of the library, prepared by Mr. Wheatley, was laid on the 
table, and the Chairman explained to the meeting the principles upon which 
it was compiled. It was arranged in one general alphabet, as being the most 
useful, and the readiest form for reference ; the library itself being arranged in 
classes on the shelves. To render it, as nearly as possible, a correct mirror of 
the contents of the library, each work had but one principal descriptive entry. 
The shelf-mark was confined to this main entry : duplicate references leading 
to frequent and unavoidable errors. This entry was under the author's name, 
when given on the title-page or otherwise known ; it beine the only arrange- 
ment which allowed one general rule to be followed throughout the catalogue. 
Anonymous works, whose authors' names were unknown, were placed Tinder the 
subject to which they related ; or if on no definite subject, under their usual, 
popular, or arbitrary title. Any articles placed under a writer's name, of which 
ne was not the author, but which were anonymous answers to or criticisms on 
his work — anonymous memoirs, under their subjects — collections, under their 
editors — and any entries whatever in which the heading name was npt that of 
the author — ^were distinguished by a certain mark following the name. The 
cross-references, or secondary entries, were made — 1, From the subjects of bio- 
graphies, to the authors ; 2, from the principal »ionymous and pseudonymous 
worKs, to the writer's real name; 3, frpm works included in, or noticed in 
the title-pages of, other publications, to those publications. To obviate the 
imperfections necessarily attendant on an alphabetical arrangement of authors 
only, and for the greater fitcility of reference, short classifications were intro* 
duced, of the subjedis on which the books in the library treated, referring to the 
names of the authors in the same general alphabet ; thereby uniting the advan- 
tages of the alphabetical and classified systems, and acting in some measure as 
a key to the prevailing character of the library, by showing its riches or defects 
in particular classes. The names to be referred to, or cross-references, were 
singly underlined ; but when the reference was only collateral to another head- 
ing, and not direct to an author, it was distinguished by being doubly underlined. 
"Wnere no place of publication was given, London was to be understood. 

The following candidates, duly nominated at the last ordinary meeting, 
were eliected Associates of the Institute, viz. : — 

R. P. Hardy, I G. J. Jago, 

Arthur Jago, | William White. 

Mr. Jellicoe, Vice President, read a paper " On the relation which'should 
obtain between the amount assured upon lives, and the sum reserved at the 
expiration of given terms to meet it." 

Second Ordinary Meeting, Session 1854-55. — Monday ^ 6th January, 1855. 
Chables Jellicoe, Esq., Vice President, in the Chair. 
The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced various donations to the library. 
The Chairman announced the result of the annual examinations in Lon- 
doir and Edinburgh, by which it appeared that five candidates ofiered them- 
selves for matriculation examination in London, and two passed, viz. : — 
Almaric Rumsey, with great credit ; and Henry Bishop, very creoitably. Four 
presented themselves for the second year's examination, and all passed ; their 
names appearing in the following order of merit : — 
« ' J. B. Allan, I Robert Hatton, and 

Samuel Younger, I D. R. C. Robinson. 
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The two first, Messrs. Allan and Younger, passed with great credit; the remain- 
ing two, Messrs. Hatton and Robinson, very creditably. 

In Edinburgh, four candidates came forward for the matriculation exami- 
nation, and two passed, viz. — A. H. TumbuU, very creditably, and H. J. John- 
ston, creditably; and one for the second year's examination, viz. — W. F. 
Birkmire, who passed very creditably. 

The third year's examination, entitling those who pass to a certificate of 
competency from the Institute, is to take place in London, for the first time, 
in Decembier, 1855. 

The examiners remark that some of the candidates, both here and in 
Edinburgh, have put down answers to questions without giving the methods 
of solution. Although it is evident that this frequently arises from mere mis^ 
apprehension, the examiners think it should, nevertheless, be ruled on future 
occasions, that no marks will be given for answers unaccompanied by the 
methods of solution. 

The following candidates, dul;^ nominated at the last ordinary meeting, 
were elected Associates of the Institute : — 
J. A. Avame, 
Adam Crawford, 
D. L. Crawford, 



Stewart Helder, 
H. J. Johnston, 
William Lasce, 
Charles Mallandain, 



G. M. Ogilvie, 
Charles Price, 
C. F. Racine, 
Almaric Rumsey, 
A. H. TumbuU, 
William Wallace, 
T. Y. Wardrop, 



J. V. Yatman. 

Mr. Farren, Vice President, read a paper " On the improvement of life 
contingency calculation." 

Third Ordinary Meeting j Session 1854-55. — Monday y 29fA January, 1855. 
E. J. Fabben, Esq., Vice President, in the Chair. 
The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced various donations to the library. 
The following candidates, duly nominated at the last ordinary meeting, were 
elected Members of the Institute, viz. : — 

Fellows, 
J. S. Crocker, | Edward Sang. 

Associates, 



M. A. Black, 

John Finhiison, Jun. 

C. P. Mann, 



David Ritchie, 

J. S. Smith, 

Cornelius Walford, Jun. 



Mr. Samuel Brown, one of the Honorary Secretaries, read a paper " On 
the rate of sickness and mortality amongst the members of Friendly Societies 
in France." 

Fourth Ordinary Meeting, Session 1854-55. — Monday, 2^th February, 1855. 
Chables Jelmcoe, Esq., Vice President, in the Chair. 

The minutes of the last ordinary meeting were read and confirmed. 

The Secretary announced several donations to the library. 

Benjamin Gompertz, Esq., F.R.S., was elected an Honorary Member. 

The Chairman announced that Mr. Archibald Day, an examined Associate, 
had been admitted a Fellow in conformity with Rule V. of the Constitution 
and Laws. 

G. W. Berridge, duly nominated at the last ordinary meeting, was elected 
an Associate of the Institute. 

A discussion then took place " On the methods pursued at the present day 
for estimating the value of contii^ent reversionary interests," which was 
opened by Mr. Robert Tucker, Vice President. 
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On the Comparison of various Tables of Annuities.^ By i. W. 
Lubbock, Esq. {now Sir J. W. Lubbock, Bart.), B.A., 
P.R. & L.S., of Trinity College, Cambridge. 

[Extracted, by permission of the Author, from the Transactions of the 
Cambridge, Philosophical Society,] 

1. A SHORT time back I transmitted to the Philosophical 
Society of Cambridge some remarks upon the construction of 
tables of annuities : my object in that paper was to shov how 
the probabilities upon which annuities depend should be deduced 
from tables of mortality, and I gave in illustration some tables of 
annuities calculated from observations of the mortality at Chester, 
by Dr. Haygarth, which appear to have been made with very great 
care. I have since compared these tables with a gi*eat many 
others, and I now present the result of this comparison. 

2. Very few registers of mortality give the deaths at every year 
throughout life; they generally give the deaths between birth and 
5, 5 and 10, 10 and 20, 20 and 80, and so on for every decade. 
When the deaths are given between birth and 5, the living at 5, at 
20, 30, &c., are known, and in order to form a complete table of 
mortality it is necessary to interpolate the number of living at each 
intermediate age. 

If the probability of an individual aged m years living n years 
be called ^^«, if r is the rate of interest, and if the same hypo- 

* This is the paper referred to in the note at page 205, toI. iv., of this Journal, 
VOL. V. U 
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thesis of probability be adopted as in my fonner paper, which 
amounts to increasing by 1 the deaths at every age, 

_ living at n -f 101 — n 
^•^ " "" living at m-f 101 -m' 

the value of a payment of unity after n years is jf^^f "^^ **^® 

value of an annuity is 2 i n % P ^ being constant in this 

expression, and n variable. 

Instead however of interpolating values of p^, n between those 
values which are known, it is better to interpolate at once between 
the values otpm^ n x (1 +r)"" which are given; but even this labour 

is unnecessary, because S a % i or the value of the annuity, is a 

function of those terms only of the series which are given. 

I^et yQ, yi, y^i, . . . yM> y(n+i)w &c., be successive values of any 
variable y, 

Vo =y(to . _ 

y\ =yo+«Ayo+ -y^ A^yo-h, &c, 

2».2»— 1 
y« =yo + 2»Ayo + — Y"2 — ^^^® + > ^-J 

Vni =yni, 

y(-+i)<=y«i+»Ay«<+ -^-y A2y.,.-|-, (fee., 

f/o+t/i+yn-i-yii — -fy«+y(«+i)<+,&c.-hy(«,i_i) 
=«(yo+y«i+y2«< +y) 

+ t{l + 2 + 3 .n-1. }{Ayo+Ay.,-h, &c. + Ayf..„J 

^yo +Ay,i + , &c.-hAy(«_ij„. =y^-'!/oy 

AVo+AV« + AV(«-i)«*=Ay«.,--Ayo, 

AVo+A^y. + A3y(..„,,=AV.«i-AV 

' 1 

When m=l, i= -, the sum of the series is equal to 

«(yo+yi+y» &c +y— i) + - {1+2+3 — +»— 1} {y«-yo} 

-3-;2;;2{l.«-l + 2.«-2 + 3.n-3....+n-l.l}{Ay,-Ayo} 

"^ iXi^Ts {l-**-! •2«-l + 2.n-2.2n-2. . . . 
+n-l.l.»+l}{AV«-Ayo}+,&c. 
The coefficient of A^y,ii— A^y© is equal to the coeffident of ofi^^ 
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Q jL. x\''** (1 + a?) 

in the development of ^ — iJ.n ■. \i ' ^^^ ^^ ^^^^ words, if 

this coefficient be called Zq, ^^ i^n . v' — ^^ ^^ generat- 
ing function of Zqi and since ni=il, 



^ 2n 12n 24n 

The sum of the series is 

Laplace has given (in the fourth volume of the Micanique 
Celeste, p. 206) the particular value of this series which obtains 
when the interval t which separates the values of y is indefinitely 
diminished. 

In this case the coefficient of A^ym — A^yo is found by inte- 
grating 

>.(t-l)(»-2) (i^q)di 

1.2.3 y-hl 

from t=0 to »=n, if n=l, the sum of the values of y or the area 
of the curve between yo and ym, 

=iyo-hy,+y2 +iy-- ^ Uy^-^yo) + 54 {^'y^-^'yo} • 

In applications of the former series to the calculation of an- 
nuities, reversionary payments, &c., ym, ^ymy ^^mf &c.,=0. 

The first term in the series of the values of y or yo is the value 
of a present payment = 1, if we neglect the term 

n— l.n-f 1 



12.91 



{Ay«— Ayo} 



and the following, and suppose the values of the annual payments 
to be in arithmetical progression, the value of an annuity on the 
life of a person aged 20 to commence at the end of the first year. 



If«=10,yo=l, y.= (-^^. 



V 2 
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=4+ (3$^ + 7i^ +.*«■} -1-1. 

the values of annuities at 0, 5^ &c. may be obtained in a similar 
manner. This value of the annuity will be a very close approxima- 
tion : the error, whatever it be, will be nearly constant for diflFerent 
tables of mortality; and as the first correction, which is in this case 

9 . 

Q, is constant, the whole correction may be considered as constant. 

It may therefore be determined easily by calculating the annuity 
first accurately, and afterwards by the approximate method from 
any table of mortality in which the deaths are given for every age : 
the difier)ence between the two values so obtained will be the cor- 
rection required. By means of the Chester Table for Males, I 
determined the correction as follows, supposing the table of mor- 
tality to give the living at 0, 5, 10, 20, 30, 40, 50, &c., and that 
the annuity commences at the end of the first year. 



Age. Value. 

At Birth ; 2-481 

5 3-692 

10 4-167 

20 4-242 



Age. Value. 

30 4-109 

40 4-024 

50 • 3-920 

60 3-792 



Thus the value of an annuity at 20 is 

'<"<l(^ + (;^ *-}+*«^ 

How dose an approximation this method gives may be seen 
.in Table II.,* where I have placed underneath the results which 
' I have obtained those which have been obtained by other writers. 
The same series shows that the value of an annuity of £1 paid 
half yearly is the value of the same annuity paid yearly + J, and 
the value of an annuity of £1 paid weekly is the value of the 

same annuity paid yearly -|- TKjf ^^^ annuity being supposed to 

commence at the end of a year, and the first weekly payment to 
commence at the end of a week. 

When the table of mortality which, is made use of gives the 
deaths at every age, the preceding method can only be considered 
as an approximation ; but in all cases I believe the error due to 
this method will be less than the error due to the errors of the 
observations. 

. * See page 292, and the note there. 
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The same series famishes a method^ which I think is the sim- 
plest which can be proposed^ of calculating approximately the values 
of annuities or insurances on two or three lives. 

The value of an insurance on one life is easily deduced from 
the value of the annuity ; in fact^ if A is the value of the annuity, 
the value of the insurance in a single payment is 

and the value of the premium is 

1 _1 

ACl-hO + l + r ^• 

When the persons observed, upon whom the table of mortality 
is founded, are few in number, and the deaths are given for every 
year, they will present considerable irregularities, owing partly to 
the effect of accidental causes, and partly to the unavoidable errors 
of the observations ; but these causes may be considered in theory 
as identical. If e be the probability that an individual died in the 
year in which he i3 recorded to have died, ei the year after, e^ the 
ffi^ year after, &c., and if the table of mortality be founded upon a 
population observed from birth throughout life, upon the same 
hypothesis of probability, i priori as before, the formula which 
I gave in my former paper on this subject* shows that, if d^ be 
the number of deaths recorded to have taken place at the n^ 
age, the probability at the birth of a child that he will die at the 
n^ age is 

^d,+P 
Srfn being the total number of persons observed, sndp the number 
of cases possible, or ages at which deaths are supposed to take 
place. The values of e are to a certain extent Arbitrary. If e be 

supposed to be constant and = -, , and that the values of e 

^^ m + 1 

are e m» * • e-.i, e, Ci . . , Cmy this amounts to taking the mean 
of the deaths which are recorded to have taken place within -^ 

years of the age n. Grcnerally, however e be supposed to vary, 
S^^ = l. This theory shows how a table of mortality should be 
corrected, for the irregularities which present themselves, when the 
observations are not numerous. 

The number p may also be considered as arbitrary; and by 

* See page 197. 
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altering this^ which amounts to increasing the deaths at every age 
by an arbitrary quantity^ the table may also be corrected : but the 
former method is simpler. 

With the assistance of Mr. Deaeoui I have calculated the tables 
of annuities at the end of this paper 'f' by the approximate method 
given above^ and the data or table of observations from which they 
are taken is prefixed to each. 

8. Table I. contains different registers of mortality^ giving 
first the actual number of living deduced from the recorded deaths, 
and then the same reduced to the radix 1000. 

The table for Paris is taken from the Annuaire du Bureau des 
Longitudes. 

The Breslau Table is taken from Dr. Halley^s paper in the 
Transactions of the Royal Society; it was formed from observations 
communicated to the Royal Society by Mr. Justell. Dr. Halley 
has not given the observations themselyes. 

Kerseboom's Table was formed by him from registers of life 
annuitants in Holland and West Friesland — Desparcieux's tables, 
from lists of the nominees in the French Tontines. These two 
must be considered as formed upon very select life. 

The tables for Brussels and Amsterdam are taken from the 
Recherches sur la Population dans le Royaume des Pays Bas, by 
M. Quetelet 

The table for Sweden was formed " from observations of the 
proportion of the living to the numbers who died at all ages for 
21 years, from 1755 to 1776, in the kingdom of Sweden'' {see 
Dr. Price, vol. ii. p. 140). The table for Montpelier is from a 
Memoir by Mr. Morgue, in the first volume of the Memoires de 
VInstitut. The Northampton Table is taken from the deaths in 
All Saints' Parish, Northampton, from 1735 to 1780 {see Dr. 
Price, vol. ii. p. 95). The Carlisle Table of Mortality, as given by 
Mr. Milne, was formed by him from the' observations of the mor- 
tality which are given in the next column, combined with two 
enumerations of the population. The numbers upon which thia 
table is formed are very small. The expectation of life is given at 
the foot, calculated from each by a method similar to that I have 
explained for calculating annuities. 

Table II. contains annuities deduced from the preceding. 

Table III. contains tables of mortality in which the sexes are 
distinguished, and Table IV. contains annuities deduced from 
them. It will be observed, that all these tables agree in giving to 

* See page 292, and the note there. 
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females a greater longevity than to mdes; a fad; whiek is farther 
confirmed by the circumstanee that in all countries — with the 
exception^ I believe^ of Russia — notwithstanding the male births 
exceed the female^ the number of females in the population exceedis 
that of the males. . 

Mr. Griffith Davies has published tables o£ annuities taken from 
statemaits of Mr. Morgan in his addresses to the general courts 
<tf the Equitable Soeiety^ and in notes added by him to the latter 
editigns of Dr. Price's Observations on Reversionary Payments. In 
Mr. Morgan's address to the general court held on the 24th of 
Aprils 1800j he stated that the decrements of life among the 
members of the Equitable, for the preceding 30 years, had been, 
to those of the Northampton — 

From 10 to 20, as 1:2 



„ 20 „ 30 


„ 1:2 


„ 80 „ 40 


„ 3 : 5 


„ 40 „ 50 


„ 3:5 


„ 50 „ 60 


„ 5 : 7 


„ 60 „ 80 


„ 4 :6 



which statement is confirmed in his subsequent addresses. 

In a recent publication, Mr. Morgan admits that he was not 
then aware of the great number of instances in which there are 
several policies on one and the same life, and he says that this 
circumstance very materially affects Mr. Davies's calculations. 

Such statements as these app^ur to me too vague to be made 
the basis of calculations, although the experience of the Equitable 
Society would be most valuable, if we were acquainted with all the 
details concerning it. 

Mr. Finlaison has very recently published extensive tables of 
mortality formed from the Government Tontines and Annuitants, 
which are rendered equally valuable by the accuracy of the mate- 
rials from which they have been deduced, and the very great care 
and attention which has been bestowed on them by the authoi^. 
Mr. Finlaison has done me the favour to prepare for me a sum- 
mary of these tables, which is to be found in Table V, in a form in 
which it may be easily compared with the other tables which I have 
given. 

Mr. Finlaison, in Ids report to the Lords of the Treasury, 
explains at length the manner in which he made use of the records 
of the Tontines. Mr. Finlaison observes, that ^'the facts shown in 
the^e observations bear conclusive testimony that the rate of mor- 
tality in England has, during the last century, diminished in a 
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very important degree^ on each sex equally^ but not by equal 
gradations, nor equally at all periods of life ; and that while, in 
regard to the males, it seems in early and middling life to have 
remained for a long time as it stood about fifty years ago, in 
respect of the females it has during the same time visibly and 
progressively diminished, to this day, by slight but still sensible 
gradations/' This fact is at variance with the opinion that the 
improvement which has taken place in life is to be attributed to 
the introduction of vaccination. Epidemics, however, are of much 
less frequent occurrence in England than they were formerly, 
which circumstance must tend materially to diminish the rate of 
mortality. 

The great plague years in London were 1592, 1593, 1603, 
1625, 1636 an4^1665, in which the burials were as follows :' 



Total Deaths 


1502. 


1593. 


ieo8. 


1625. 


1686. 


1665. 


25,886 


17,844 


37,294 


61,758 


23,359 


97,306 


Deaths of the Plague 


11,503 


10,662 


30,561 


35,417 


. 10,460 


68,596 



Now the average number of deaths in London is about 20,000, 
and the actual number varies very Uttle. 

Observations such as those presented by Mr. Finlaison, where 
the deaths are given at every age, are particularly well calculated 
to determine deUcate points, such as any small increase of the 
rate of mortality at different ages, A small increase of mortality, 
according to Mr. Finlaison's tables, takes place about 23 ; thus, in 
observation 19 (p. 56 of Mr. Finlaison's report), it appears that 
there is a minimum of mortality at 13, a maximum at 23, and a 
minimum again at 33. This does not obtain in Mr. Finlaison's 
observations on females. It is very remarkable, that the same cir- 
cumstance is to be observed in the Chester Tables, though here it 
is found equally in the tables for males and females : this appears 
to me a great proof of their accuracy, and of the fidelity. with 
which Dr. Haygarth recorded the facts which were presented to 
him. Dr. Price says — "the bills (for Northampton) give the 
numbers dying annually between 20 and 30 greater than between 
30 and 40; but this being a circumstance which does not exist in 
any other register of mortality, and undoubtedly owing to some 
accident and local causes, the decrements were made equal between 
20 and 4D/' &c. (vol. ii. p. 97.) 
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However accarate the observations be upon which Mr. Fin- 
laison^s results are founded^ it must be recollected that the lives 
were selected from a selected class ; and it remains to be shown 
that the mortality in the lower classes of society is the same as in 
the higher^ and that selection produces no effect on the results. 

4. Tables of mortality which are founded upon registers of 
deaths only are subject to an error arising from the supposition 
that the population is stationary, as was long ago noticed by 
Dr. Price (vol ii. p. 251). 

The probability of an individual dying in a given ifi^ year of his 
life, if the effect of migration be neglected, is the number of deaths 
of that age divided by the number of births in one year, n years 
previously — ^which, if the population were stationary, would be the 
same as the total of deaths in any year. 

If therefore the births, n years previously, are than the total 

of deaths at all ages in the year of the observation, the probability 

of an individual dying at the n^ age is than the quotient of the 

deaths at that age divided by the total of the deaths at all ages. 
In America this effect is, I think, clearly perceptible, and has led 
some persons to conclude that the population in that continent is 
more unhealthy than in Europe. 

The following table has been formed from the bills of mor- 
tality for Boston, New York, Philadelphia, and Baltimore, in 
1820— 



Age. 


living. 


Age. 


Living. 





1000 


40 


254 


5 


587 


50 


160 


10 


549 


60 


96 


20 


495 


70 


53 


30 


371 


80 


24 


Expectation of life at birth, 24*959. 



which.table is much lower than any of the others; but the annual 
rate of increase of the population in the United States, between 
1810 and 1820, was about 1*034. In England, at the same time, 
it was only 1*016. In order to show directly the effect which an 
increase in the population produces in the table of mortality, I 
have calculated three tables from the Chester tables of mortality, 
supposing the deaths at the time of the observation to be equal to 
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tlie deatliB 40 years previondy (which was nearly the case in this 
eonntry in the last century)^ and the births to increase annually in 
a geometrical progression of which the common ratio is given. 



The column A supposes the ratio of increase to be 1*005 
„ B „ „ „ 1-010 

„ „ „ „ 1-015 



The column D is calculated in the same way for females^ and 
supposes the ratio of increase to be 1*005. The ratio 1*005 is 
very nearly what obtained in England during the last century^ 
according to the Parliamentary Reports. The births in all Eng- 
land, in the year 1700, were 138,979, and in 1780, 201,810, 
making the mean annual rate of increase 1*0046. In the county 
of Chester, taken by itself, in 1700 they were 2,690, and in 1780, 
4,592, making the mean annual rate of increase 1*0061 ; therefore 
the columns A and D, which I have given at length in Table VII., 
must approach very nearly to exactitude : and, considering atten- 
tively the limits of the errors of which observations of this kind 
are susceptible, I think that it is improbable that the longevity 
in this country generally, when the Chester Table was fanned, 
was quite so great as that indicated by Mr. Finlaison's tables and 
the experience of the Equitable Society. It may have improved 
since. 

When the law of mortality in any country, and the number 
of births in each year during the centiiry previous to any given 
epoch, are known, it is easy to assign the total number of persons 
living at every age ; W if ^o,n ^e the probability of a child at 
birth surviving n years, b^ the births n years previously, the 
number of living in the population at the rfi^ age is Po^n^^w 
and the ratio of the living at that age to the whole population is 

I have calculated Tables YIII. and IX. in order to show the 
effect which is produced by a given increase of the births. Table 
YIII. shows the proportion of the living at each age, and of the 
deaths to the whole population, when the law of mortality obtains 
whicK is given by Table VII. The male births are supposed to be 
to the females as 104 to 100. Table IX. is calculated upon the 
supposition that the law of mortality obtains which is given by the 
Carlisle Table in Mr. Milne's work (vol. ii. p. 564). 'The following 
are the results which are given by these tables : — 
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Ratio of IncKue of \ 

Ratio (tf theBirthsl 
to the Population J 

Ratio of the Deaths \ 
to the Popnktioii / 

Ratio of Increaae^ 
of the Population 

yewiy 

Deaths areeanal tol 
theBirthBiA»r.. J 


1 


1O06 


1-010 


1-015 


1-020 


Gbcster. 


cmute. 


Omter. 


omuie. 


Checter. 


CaiUde. 


Chester. 


GuUde. 


Ghester. 


OoUda 


87881 

1 


89-219 

1 


1 


1 


1 


1 


1 


1 
25-654 

1 


1 
21-989 

1 


1 
22-722 

1 
89781 

1-020 

86 yn. 
28 yn. 


32-092 

1 
88-417 

1-005 

138 yn. 
36 yn. 


33783 

1 


27-964 

1 


f»2t4 

1 
40H)64 

1-010 

69 yn. 
31 yn. 


24-660 

1 


87-381 


891219 


89-440 

1006 

138 yn. 
31 yn. 


dd-40d 

1-010 

69 yn. 
33 yn. 


88-544 

1-015 

46 yn. 
80yn. 


40K)86 

1-015 

46 yn. 
80 yn. 


88187 

1-020 

35 yn. 
27 yn. 



The ratio of the deaths to the population is nearly constant^ 
according to both these tables^ whatever be the rate of increase 
of the births ; when the ratio of the births to the population is 
constant, the rate of increase of the population is necessarily the 
same as that of the births. The rate of increase of the births has 
been supposed to be constant — a small inequality in this rate, 
unless it be of long period, will not produce any sensible difference 
in the results; but, although the total number of deaths which 
take place in a given population is not much influenced by the 
rate of increase, the apparent table of mortality is much altered. 
In order to show the extent of the error which is likely to arise 
from this circumstance, I have given the apparent tables of mor- 
tality corresponding to each rate of increase of the births. 

According to Mr. Bickman, in the Population Abstract, 1821, 
the ratio of the deaths to the popiilation in England, at that time, 
was 1 to 57» This ratio is considerably less than would be given 
by any table of mortality ; and it is probable, therefore, that the 
number of unentered burials is much greater than Mr. Rickman 
has supposed. Since the ratio of the deaths to the population is 
nearly constant when the law of mortality is given, this rate would 
be an excellent criterion of the longevity of different countries, if 
it could be accurately ascertained; to this, however, many diffi- 
culties are opposed. 

In the Tables VIII. and IX. the rate of increase of the births 
is arbitrary. In order to see how far the mortality in this country 
coincides with that given by Table VII., I have formed Table X., 
taking the values of ^ from that table, and supposing the births in 
the century previous to 1821 to have been the same as the chris- 
tenings that are given in the Population Abstract before referred 
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to; and since the ratio 



;w<*n 



involves only the ratios of the 



S(/?o,„xA„) 

births^ which must be nearly the same as the ratios of the chris- 
tenings, the error introduced by this hypothesis is altogether 
insensible. 

I have placed^ for the sake of comparison^ the results given 
by the census of 1821 with the results deduced from theory; and 
they agree^ I think, within the limits of the errors of which the 
census is susceptible^ and much nearer than the results of different 
counties agree with each other. The number of deaths in a popu- 
lation of 1,000 males and females, according to the law of mortaUty 
of Table YII., is 271, making the ratio of the deaths to the popu- 
lation about o^* Calculating the deaths between and 5, to which 

period Mr. Finlaison^s observations do not extend, from the same 
table, and those at the succeeding ages from Mr. Finlaison's 
observations 11 and 19, the total number of deaths which results 
in a population of 1,000 males and females is 244, nearly, and 
the ratio of the deaths to the population about 1 to 41 : which is 
far greater than the ratio given by Mr. Rickman. 

The following are some of the elements of the population of 
England and France. Those for England are deduced from the 
returns in the Population Abstract of 1821, before referred to; 
and those for France, from the Annuaire du Bureau des Longitudes 
for 1829. 



Ratio of males to females 


England. 


France. 


•95764 : 1 
1-0435 : I 
1-0024 : 1 

122-50 * :' 1 

32-274 : 1 

64-296 : 1 

3-5902 : I 

i-0167 " 


1-0656 : 1 

1-0180 : 1 

1-06796 : 1 

1-04844 -.1 

132-619 : 1 

31-636 : 1 

39-423 : 1 

4-205 : 1 

3-912 : 1 

1-00634 


yj. male births to female 


,, M deaths to female 


„ „ legitimate births to female 

„ „ illegitimate births to female . . 
„ population to marriages in one year. 

„ „ births in one year 

„ „ deaths in one year . . 
,) births to marriages 


yf legitimate births to marriages 

M increase of the population annually . 



The population of England, according to the census of 1811, 
was 9,588,827, and according to that of 1821, 11,261,437, 
making the meaii annual rate of increase of the population 1*0167. 
The baptisms in 1810 were 298,853, and in 1820, 343,660, makmg 
the mean annual rate of increase 1*0140. 

Mr. Bickman considers the census of 1821 more accurate than 
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that of 1811 : if therefore we suppose the ratio of the births to the 
population to have been constant during this short interval be- 
tween these enumerations, so that the real rate of increase of the 
population was only 1*0140, we have 9,792,600 for the population 
in 1811, instead of 9,538,827, and 1,468,837 for the increase of 
the population between 1811 and 1821. A comparison of the 
registered baptisms and burials during the same time gives an 
apparent increase of only 1,245,000. {See Mr. Rickman's obser- 
vations prefixed to the Population Report, 1821.) 

Hence, if the increase was really 1,468,837, the average yearly 
excess of unentered baptisms over unentered burials is 22,383; and 
if, with Mr. Hickman, we admit the average number of unentered 
burials yearly to be 8,770, the average number of unentered bap- 
tisms will be 31,153. The baptisms in England, in'l820, were 
328,230. 

328,280+22,383 850,618 1 

11,261,437. "" 11,261,437 "" 32,044 ' 
which ratio does not materially differ from that given above, in 
deducing which the average yearly number of unentered baptisms 
was supposed to be 20,696. The ratio of the population to the 
deaths was found by adding 8,770 to 198,634, the total of the 
burials in 1820 ; and to the marriages, by adding 191 to 91,729 
(the marriages in the same year), and dividing by 11,261,487. {See 
p. 145 of the Report above alluded to.) 

M. Benoiston de Gh&teauneuf, in the Annates des Sciences 
Natwrelles, 1826, gives the following numbers as the ratio of the 
births to the marriages : — In Portugal, 5*14; Bohemia, 5*27; Lom- 
bardy, 5*45; Muscovy, 5*25; and in several of the southern de- 
partments of France, above 5. 

In the territory of the two Sicilies, the ratio in 1828, according 
to the report of the Secretary of State, was 5*716 : 1. 

This ratio is increased by two causes — either by the proMcness 
of the sex, or by the prevalence of concubinage. In the report 
above alluded to, the ratio of the marriages to the population is 
1 : 154 — in England it is 1 : 122, which difference is sufficient to 
account for the difference in the ratio of the births to the mar- 
riages, without supposing the former of the two causes indicated 
above to exist. 

If the ages at which deaths take place, and the number of 
births, were accurately registered in a great empire, the proba- 
bilities of life would be known with the greatest accuracy, the 
multitude of the observations destroying any small sources of 
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inaccnraeyjand the nnmber of the population (=2^o^„ x d«) would 
be known far more accurately than by the laboiioos process of 
actual enumeration, for in a large district the effect of migration 
•would be wholly insensible. It seems indeed worthy of considei^* 
ation, whether it might not be possible to publish annually the 
bills of mortaUty for every parish in the empire, as is now done 
in London and in some great towns. If this were done, many 
interesting questions in science would be determined, the com- 
parative healthiness of different districts and of different perioda of 
the year would be ascertained, and great light might be thrown 
upon the eflSicacy of the manner in which different diseases are 
treated. So many questions in which property is involved are 
connected with the accuracy of the parish books, that it seems 
extraordiniuy that greater attention is not paid to their exactness. 

No data have yet been published by which the additional pre- 
mium can be determined which should be paid when the subject 
of the policy has any chronic disease. The only case of which I 
have endeavoured to determine the risk is childbirth. The deaths 
in childbirth during the ten years from 1818 to 1827, by the 
London bills, were 2,117, the number of christenings 241,352, 

2 117 
and the number of stillborn 7,575 : which would give ^.or.»>^ j or 

° 248,927 

Yy=, for the probability that a woman does not survive giving birth 

to a child — making the extra premium of insurance about 178. At 
Strasburg the deaths in childbirth are 1 in 109. At the City of 
London Lying-in Hospital, in 1826, the deaths were 1 in 70; in 
the Dublin Hospital, in 1822, there were 12 deaths among 2,675 
women delivered, or 1 in 223; in the Edinburgh Hospital the 
mortality is 1 in 100; in the whole kingdom of Prussia, in 1817, 
the deaths were 1 in 112. {See Dr. 'H.B.wkins^s Medical Statistics.) 
Most extensive returns of sickness have been furnished to the 
Society for the Diffusion of Useful Knowledge, by Friendly So- 
cieties, and these will no doubt furnish much valuable information 
upon the subject of the duration of sickness. If returns could be 
obtained from hospitals, of the ages at which individuals come in 
afflicted with different complaints, with the time they continue 
under treatment, and the number who die, these would dso furnish 
the means of determining the probability of a sick person continu- 
ing sick for any given time, and the probability of an individual 
sick dying. From this, and the probability of an individual dying at 
t^e given age which is given by the tables, the probability of an 
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individual falling sick at a given age^ with his expectation of sick- 
ness at that age^ might be determined* The bills of mortality in 
London give the diseases by which deaths are occasioned^ but 
unfortunately the sexes are not distinguished. 

Table IX. shows the ratios of the diseases to which the deaths 
have been attributed at different periods in the London bills: 
measles seem to have increased. So little dependence, however^ 
is to be placed on these documents, that I forbear making any 
further comments upon them. The column, headed America is 
taken from the bills of mortality for Boston, New Tork^ Phila- 
delphia, and Baltimore ; and that for Carlisle, from Mr. Milne's 
work on annuities. 

I have also endeavoured to determine from the bills of mor- 
tality, as given in the Annual Register for the ten yearrf from 1810 
to 1820, the mortaUty and the births in London at different 
seasons {see Table XII.) The burials amounted during this period 
to 197,695, and the christenings to 245,287. The returns, how- 
ever, are made so very inegularly, that these results, notwithstand- 
ing the very large numbers from which they are formed, are by 
no means accurate ; for the parish clerks, as I find by examining 
the weekly bills, generally return the deaths and christenings of 
several weeks together. I have annexed observations of a similar 
kind given by M. Quetelet and Mr. Milne; and a table for Glasgow, 
which I have deduced from the bills of mortality for that city for 
the years 1821 to 1827. The total number of burials during that 
tinie was 81,245. 

In London the mean monthly price of wheat varies very little, 
if at all ; the same is the case with the barometer : the variation, 
therefore, which takes place in the number of deaths and christen- 
ings, must be principally owing to the variations in the tempera- 
ture. The mean number of christenings in any month, in a given 
place, will also be affected by the mean time which christening is 
delayed after birth in that place. All the results given in Table 
XII. have been reduced to the radix 1200, and are corrected for 
the unequal lengths of the months. 

I have thus endeavoured^ as briefly as possible, to present the 
data which we now possess for determining questions connected! 
with the duration of human life. The accordance of the results 
which have been deduced proves that no considerable error can 
obtain ; for the slight difference which exists between Table VII., 
which I have formed from the observations at Chester, and the 
Table formed by Mr. Milne from those at CarUsle, is of the order 
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of the inevitable errors of these observations^ and of the hypothesis 
I made with respect to the rate of increase of the population 
daring the century previous to the observation : and in order to 
get rid entirely of this slight discrepancy, it would be only neces- 
sary to make the rate of increase about 1*007 instead of 1*005, as 
I supposed it to be. The Northampton Table, treated in the same 
way, would give results nearly similar. 

No doubt our information on this subject will soon be much 
improved; for when we consider the accuracy which has been 
introduced into every other branch of philosophical inquiry, it 
appears surprising that this should have remained so far behind. 



Annuities at 3 per Cent. 



Age. 




From Northampton Table. 


By approximate 
method. 




By approximate 
method. 





5 
10 
20 
30 
40 
50 
60 
70 


22-575 
22-750 
21-242 
19-446 
17-051 
13-717 
10-315 
6-963 


22-597 
22-756 
21-168 
19-492 
17-183 
13-899 
] 0-522 


12-389 
20-524 
20-617 
18-590 
16-824 
14-613 
12-026 
9065 
5-592 


12-270 
20-474 
20-663 
18-639 
16-922 
14-848 
12-436 
9-774 
6-734 



Note. — As the reader will no doubt infer, a considerable 
quantity of tabular matter accompanied this paper in the publica- 
tion from which it is extracted. Had our space been less limited^ 
we should have been glad to reprint a larger portion of it, parti- 
cularly the tables illustrating the learned author's observations on. 
the rate of increase in the population. The nature of these tables^ 
however, will be easily gathered from the paper itself; whilst the 
more accurate information obtained of late years in reference to 
such matters deprives them, for the most part, of their otherwise 
intrinsic value. The registers of mortality referred to at page 282, 
as comprised in Table I., will be found more or less in the second 
volume of Mr. Fraucis Baily^s well known work on assurances. 
The short table above given forms part of that referred to in the 
paper as Table II. — Ed. A. M. 
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Aa Examination of the Objections urged against the plan of Decimal 
Coinage proposed hy the Royal Commissioners and by the Select 
Committee of the House of Commons. By Chables Jellicoe^ 
Esq., one of the Vice Presidents of the Institute of Actuaries. 

[Bead before the Institate, 26th Maxch, 1855, and ordered by the Council to 

be printed.] 

IT is now somewhat more than twelve months ago that the decimal 
coinage question was brought under the notice of this Institute, 
and that a resolution was thereupon unanimously come to approv* 
ing of the plan recommended by the Committee of the House of 
Commons. Since that decision^ public attention has been repeat- 
edly called to the subject ; and although various plans have been 
proposed and discussed^ founded on a different basis from the one 
thus recommended, it must, I think, be conceded, that none of 
them have made any serious impression on the public mind, but 
that, on the contrary, tUe one proposed by the Committee has 
made some if not considerable progress in the course of the siftiag 
which the question generally has undergone. 

Aided by the powerful efforts of the Decimal Association, it is 
probable that this progress would have teen more decided, but for 
the distraction created by the arguments in favour of other plans, 
the strenuous exertions made by the supporters of them, and the 
oft repeated objections to the proposition of the Committee, to 
be met with in the speeches and publications of these adverse 
parties. 

That there is a certain force in some of these objections I do 
not mean to deny, and am quite ready to allow them their proper 
weight ; but the majority of them may, I think, be shown to have 
no foundation whatever, or^ to say the least, in many cases to be 
built upon a very slender one. As it is extremely desirable that 
the question be brought to issue as soon as practicable, and as the 
exposure of any fallacies connected with it must have a tendency to 
promote that object, I propose now to examine briefly such state- 
ments put forward by recent writers as appear to me to be erro- 
neous, and calculated to impress the public mind with false ideas 
upon this important subject. 

Mr. Theodore W. Rathbone has been amongst the most active 
and energetic of the opponents of the Committee's plan, and most 
earnest in the recommendation of one of his own ; and it may be 
well, therefore, to begin with some of the arguments of that gen- 
tleman. At page 9 of his Comparative Statement he says — 

VOL. V. X 
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^* Now a very serious objection arises in the first instance to this millesi- 
mal division of the pound, from the form of account which is proposed, and 
which it necessarily involves; and it may be questioned whether this one 
requirement would not of itself render the loss to the country, to say no- 
thing of the inconvenience, greater than any possible gain from a decimal^ 
or rather millesimal, system such as this. In the words of the little work 
lately published by * One of the Million,' ^ the commonest, and certainly the 
most laborious, work of an office, is addition; and the great defect of the 
present system is the necessity of dividing the pence by twelve, instead of 
reckoning them by tens:' but to this principal and most laborious work of 
ordinary accounts, the scheme under consideration, by bringing in a fourth 
or mil column of figures, adds unavoidably upwards of five-and-twenty per 
cent. Begardless of the evidence on this point of even their own wit- 
nesses — (Mr. Miller, a cashier of the Bank of England; Mr. Bevan, a private 
banker, &c.), who distinctly told the Committee ^ that it would be exceedingly 
inconvetiient in large transactions to force farthings or mils into the calcu* 
lations that we should have to deal with ; that there would be an ol>^'ection^ 
and a strong feelingy against the introduction of farthings into mercantile 
accounts^ — the plan recommended in the Report renders this wholly inevi- 
table in all accounts, large and small. The necessary form of account on 
this plan rendering the next denomination to the mil, the cent, consisting 
of twopence and two fifths of a penny (almost 2^.), it would be altogether 
impossible to deal with mils as at present with farthings and balance, and 
to make the proposed cent, like the penny, the lowest denomination in our 
ordinary accounts; and hence we must evidently have, as proposed in the 
Re]}ort and by all the advocates without an exception of schemes on this 
basis, an additional fourth money of account and column of figures to add 
up and deal with in all our accounts— consisting either of farthings, or the 
still smaller amount, the mil — also no aliquot part of pence, or halfpence, 
or ferthings. Great as would undoubtedly be the advantage in so many 
points of view of that universal labour-saving machine, decimal coinage 
and numeration, it is surely questionable whether they would not be more 
than all thrown away by this one unfortunate and egregious inconsistency 
with a real and perfect decimal system of accounts." 

The objections here made are greatly exaggerated. There can 
be no doubt that in all transactions on a large scale mils would be 
disused : it is probable that they would not be taken any account 
of in Banks or Insurance Companies, several of which latter insti- 
tutions make their charges^ as it is^ in not less fractions than three- 
pences. But were it otherwise, the labour would not be increased 
one fourth,* as Mr. Rathbone asserts, since the mil would only 
occur here and there. We may imagine, for instance, that an ordi- 
nary column of sums for addition would appear as follows : — 



40 


7 


5> 


J> 


20 


3 


4 


5 


17 


8 


6 


75 


54 


7 


9 


3 


19 


5 


7 


>j 



* Were the labour augmented as Mr. Rathbone imagines, it would be increased one 
third, not one fourth only. 
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the sums set down for the most part not including mils at all. 
Mr. Bathbone will surely admit that the additional trouble here is 
balanced .by having tens only to carry^ instead of 12 and 20. As 
regards the actual coinage^ the labour of counting would be greatly 
reduced^ since halfcrowns^ shillings^ sixpences^ fourpenny and three- 
penny pieces^ and pence, might ultimately be withdrawn, leaving 
only four varieties necessarily to be dealt with. On this head the 
plan proposed by Mr. Rathbone would break down altogether; for 
if the coinage consisted of pence and tenpenny pieces only, a 
banker receiving such a sum for instance as £50. 4$. 6^. would 
have to count upwards of 1,220 coins, instead of 59; and this 
could be avoided only by retaining the pound in his scheme, in 
which case the accountant would have to divide his additions of one 
column by 24, a more inconvenient divisor than either of those 
existing at present. 

Throughout his pamphlet Mr. Rathbone insists on the insupe- 
rable difficulties arising out of the circumstance of the new coins 
being incommensurable with the old, and states that " the former 
must be suddenly introduced, as the two will not work together.'^ 
It is to be presumed that this means, that the new must be made 
at once to supersede the old ; or, in other words, that the latter 
must be suddenly withdrawn. This is quite a misapprehension. 
It is proposed at first merely to issue cent and mil pieces, calling 
in those which it is intended shall thus be superseded as the new 
coinage comes into use. In a short time there will be cents^ 
worth and mils^ worth of all kinds of articles, as there are now 
fourpenny and pennyworths ; and as the new least coin will be of 
less value than any now in use, the poorer classes will thus get 
more accurately adjusted values for their money than they did 
before. As for such fixed charges as postage rates and tolls, the 
old coinage will remain applicable to them till the requisite 
changes in them be effected ; and it must be borne in mind, that 
even here no great inconvenience will arise, except only where 
single pieces are concerned — thus, a dozen penny stamps will be 
purchasable for 5 cents or 50 mils, and a sixpenny cab fare can be 
paid with two cents and five mils. It is not denied, however, but 
that during this transition state some embarrassment will arise, 
nor can any change whatever be made without ; it is the natural 
penalty to be paid before a better order of things can be attained, 
and for the purpose in question the payment of such a penalty is 
well worth the while. The principal inconvenience, however, will 
arise in accounting. Thus, bankers and others will no doubt 
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receive coins of the old and new denominations at the same time, 
and will have to pay cheques and bills drawn in both currencies. 
But a little management will suffice to remedy in a great measure 
any complication which may arise from these sources. It will be 
necessary only to add in account books as now constructed one 
column* for the new system of coinage, and make the entries 
accordingly. Such an arrangement as the following, for instance, 
would meet any temporary difficulty of this kind : — 



A. B. 

CD 

E. F. 

a H 

I. K 


25 7 
16* 8 


d. 
6 

6 


£./. cm, 

100-730 

50-682 
75-350 




152 16 





226-762 



The totals in each case being ascertained, the shillings and pence 
can be easily converted into corresponding values in the new 
system, and the sum of the whole then taken in that character. 

It is not very easy to understand the object of the passages 
quoted from Mr. Laurie^s work by Mr. Rathbone, and which he 
appears to look upon as of vast importance, but which, probably, 
few other persons with a knowledge of the subject will regard as of 
any. In one portion of them, complaint seems to be made that 
some of the present coins can be expressed in decimals of a pound 
only by a great many figures ; and in another, great evils are said 
to arise from our not having coins of smaller value than those now 
existing. These objections apply to the present system, but they 
are precisely those which will be remedied by the proposed one. 
Considering that Mr. Laurie, according to Mr. Rathbone^s account, 
" was one of the most wonderful men that ever lived, as regarded 
his knowledge and application of figures,^^ that gentleman seems 
to have derived remarkably little support from him. 

Dr. Gray and Mr. Minasi, as well as Mr. Laurie, have both 
endeavoured to conjure up some frightful consequences attendant 
upon the sacrifice of what they term the ''poor man^s penny .^^ 
From these gentlemen^s statements it might be supposed that all 
sorts of articles in general use would still be made up in penny- 
worths, and multiples of pennyworths,, whilst the poor man's pocket 
contained nothing but cents and mils ; or that the shopkeeper would 
have coins only of one system, whilst his customer had those only 
of the other. Nothing can be really more fallacious than this. 
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The poor man will make his purchases^ probably^ having shillings, 
pence, cents, farthings, and mils for the purpose, and the shop- 
keeper will have a quantity corresponding with ^ther of them. 
Let us suppose that a portion of some article of commerce has 
been cut off from a larger quantity, and that, being weighed, its 
price is proportionately not quite a farthing more than was re- 
quired : will it be denied that the mil is other than a convenience 
in such a case, and that it will tend rather to save the poor customer 
from loss ? If the necessaries of life were still to be sold at prices 
indicated by our present coinage, whilst the purchaser had only the 
new in his possession, there might be some weight in the objections 
thus raised; but that not being the case, they fall wholly to the 
ground. The effect of the change will be much the same as that 
which a foreigner experiences on his first arrival. His embarrass- 
ment in making payments ceases directly he has obtained Our coins 
in lieu of those of his own country; and so it would equally cease if 
we changed our charges to suit his coins. The result of the whole 
matter is, that during the transition there will be a greater range 
of prices and a corresponding variety of pieces with which to meet 
them — in other words, that there will be increased facilities of 
exchange. 

But a real difficulty which will arise has been in a great mea- 
sure overlooked by these gentlemen. They have omitted to ob- 
serve that where an old charge — ^such, for instance, as one for rent 
or taxes — ^is made in the new currency, doubts will arise in the 
minds of unskilled persons as to whether the one is really an 
equivalent of the other; they will not readily see, for example, that 
£25*375, or twenty-five pounds three florins seven cents and 
five nuls, is really the equivalent of £25. 7«. 6rf., and it will, no 
doubt, take some time to make this apparent. On the other hand, 
it must be remembered that these cases will not occur to the same 
individual every day — that when they do he will have ample time 
to consider them — that he can pay the old sum in the old coin, at 
least till he has become more familiar with the new; and that 
meanwhile he will have abundant means of resolving his doubts by 
such contrivances as tables of equivalents and " ready reckoners,^^ 
of all sorts and sizes, which the exigences of the time will, we may 
be sure, abundantly call forth.* 

From the foregoing considerations we may observe, that no 

* Two publications of this kind haye already appeared — one by Mr. Robert Mears, 
and another by Mr. Walford. They are both yery ably got up, and are calculated to be 
of much practical utility, should the proposed change take place. 
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embarrassment will arise except where a price in terms of the 
existing coinage has to be translated into terms of tl^e proposed 
one; and as this necessity need never arise in ordinary buying and 
selling, where quantities will adapt themselves to either system, no 
inconvenience, as I have already said, need be anticipated in such 
transactions. But where the terms must be translated, another 
alleged dij£culty presents itself, which has been much insisted 
upon by Mr. Minasi. Those who are familiar with such matters 
are well aware that some of our present pieces cannot be repre- 
sented as decimals of a pound in less than four or more figures; 
and since the new system will have coins corresponding with three 
places of decimals only, it becomes impossible, with two excep* 
tions, to represent the one exactly in terms of the other, ^us, 
decimally — 

• 1 penny = -004166 -|- of a pound. 

2 pence = -008333 -f- 

3 „ = -0125 
'4 „ = -016666 -h 

5 „ = -020833 4- 

6 „ = -025 

7 „ = -029166 -h 

8 „ = -033333 4- 

9 „ = -0375 

10 „ = -041666 + 

11 „ = -045833 + 

12 „ = -05 

Here we see that the sixpence and shilling alone can be truly 
represented in the new system — the former being exactly equal to 
25 mils, or two cents and a half, and the latter to 5 cents, or 
50 mils. 

Now, it must be remembered that exchanges will have to be 
made between the two currencies — or, what is the same thing, pay- 
ments registered' in the old will have to be made in the new, either 
of a single coin for its corresponding value, or of a sum made up of 
several coins for the like corresponding value ; but the single-coin 
payments, consisting of tolls, postages, and one or two similar 
charges, have been already disposed of, and we come to larger 
payments — such, for instance, as a workman^s wages, which for our 
present purpose we may suppose to be 14s. Sd. a week. In such a 
case it will be aeen that the employer must pay 783 or 784 mils 
(^^oths of a mil too much, or -jS^ths of a mil too little); that is to say, 
that about one fourteen-hundredth part of such a week^s wages is 
thus placed in jeopardy. Had the wages been half the amount we 
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have supposed^ then about one seven-hundredth part of them might 
be lost or gained in this way; and so on, the proportion increasing 
as the sum to be paid diminishes. Now> it is well known that the 
poorer class of persons have very few payments to make at all of a 
recurring kind; and so we arrive at the conclusion that in their 
case the inconvenience arising on this head wiQ scarcely ever 
occur, and that, when it does, it will be wholly insignificant. 
But Mr. Minasi contrives to magnify the difficulty on this head in 
a very ingenious manner. He first assumes a price at an incon- 
vertible rate; then translates the rate, of necessity inaccurately, 
into the new coinage; and, multiplying this last 9,000 times, 
discovers that the product is so much in excess or deficiency of 
what it would be if the original rate had been multiplied instead. 
Thus he supposes 9,000 articles on sale at 10s, 2i^d,, and, on Pro- 
fessor De Morgan^s authority, which he quotes for the purpose, 
represents that rate by 511 mils: but 9,000 tim6s 511 mils 
amount to £4,599, whereas 9,000 times 10*. S^rf. would amount 
to i£4,593. 15*. only; " and thus,'^ says Mr. Minasi, " an error of 
no less than five guineas would arise in such a case.^^ Mr. Minasi 
may rest assured that very few people would go to work in that 
way. So long as any article is quoted at a price in the old 
currency, that rate will be dealt with. Ten pounds of sugar at 
lOd, a pound will be ten times 10 pence, not ten times 41 mils. 
But the shopkeeper, for his own interest^ sake, will soon have quan- 
tities adapted to the new currency; and then, and not till then, will 
calculations of price be made in it. Before we are charged 250 
mils for ten pounds of cofifee, it will be settled that the coffee is at 
25 mils a pound. 

Mr. Minasi adduces several other arguments against the Com- 
mittee's plan, but it will be seen that they fall to the ground on 
examination. Thus he shows that certain multiplications, such as 
i658. 17*. IJrf. by 35, can be performed in the ordinary way by 
means of a less number of figures than by making the computa- 
tion decimally; but he omits altogether to take into account the 
time and labour which the one process occupies as compared with 

the other. The example is as follows — 

£. s. d, 

58-856 58 17 H 

35 5 

294280 294 5 7^ 

176568 7 



2059-960 2059 19 4^ 
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where the former calculation requires 26 figures and the latter 
only 22 (counting a fraction as one) ; but if time and labour be 
taken into account^ there can be very litUe doubt which is the 
preferable process. 

Again : quoting from a writer in the Eclectic Review,^ who, it 
seems, speaks of the compound rules of addition, subtraction, mul- 
tiplication, division, reduction, practice, rule of three, and vulgar 
fractions, disappeaiing from our school books, Mr. Minasi protests 
against any such banishment of these useful modes of calculation, 
and urges that, even should a decimal coinage be estabUshed, they 
afford the means of arriving at results more quickly ^^than by 
decimak" By reference to Mr. Minasi's paper it wiQ be seen 
that what he means is, that such rules as that called the rule of 
three will always be useful whether a decimal system be introduced 
or not. 

The objections made by Mr. Thomson to the retention of the 
pound may, I think, be soon disposed of. That gentleman says — 

"How would it be possible, for instance, in writing down 8*124 
(8 pounds 1 florin 2 cents and 4 mils) to make it intelligible to a working 
man, or even one higher in the social scale, that 1 (the first decimal figure) 
means two shillings — for we shall still for some time count in shillings; that 
2 (the second decimal figure) means tfro tenths of two. shillings; and that 
4 (the third decimal figure) means four hundredths of two shillings, or four 
thousandths of one pound?" 

The answer to this is, that 8*124 Ideed not, at first at all 
events, be written in that way, but in the manner in which pounds, 
shillings, and pence are now — that is, as 8*1*2*4 : in which way 
no one could have any difficulty in understanding them, for it will 
not be necessary to translate them into the values of the old 
coinage, when we have what they represent in the new; and 

* I belieye, Mr. John Middleton Hare, Juil, B.A., of Si John^s College, Cambridge 
— ^the author also of a very able letter on ike subject, addressed to the ChanoeUor of the 
Exchequer. The following paragraph, which occurs in his letter, very happily eicposes 
the kind of arguments occasionally brought forward by the opponents of the Committee^s 
plan: — 

" The next comparison is the most ludicrous of any, and one that it could scarcely be 
conceived possible for anyone to have had the rashness to put forward. I give it word 
for word as it occurs. 

" * The pound, florin, cent, and mil scheme requires an abstruse decimal system of calculation, 
difficult to be comprehended by the less informed, and involving great risk of error in its use. The 
pound, tenpenny, and penny scheme does not even require a decimal notation, except when a less 
sum than a penny is required, and except where wanted in calculation that may be marked or not 
by a vulgar nraction.' 

This would seem to be hardly a fiEiir comparison, following as it does one which 
describes the Committee^s plan as unworthy of the name of decimal ... It is most 
amusing to find the tenpenny scheme recommended because it does not require a decimal 
notation, whereas it is this very decimality that is so much desired, and that will produce 
so many benefits. But is it not absurd that any proposed scheme calling itself a decimal 
one should adduce as a circumstance in its &vour that vulgar fractions may be still 
used under it ?" 
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Mr4 Thomson appears to forget that each coin will eventaally have 
its value marked upon it, as a mil, a cent, a florin, &c., and that 
the correspondence between the coins themselves and a statement 
of them on paper will thus be complete. His objection that the 
cent will be inconveniently small has more weight. The .three- 
penny piece is, as he says, apt to slip through oitr fingears; but 
this is, perhaps, merely owing to our not being long accustomed to 
small silver coins, and a remedy for the inconvenience might be 
found in making the cent a little thinner and larger. 
Mr. Eyley says — 

*^ 1. Our objection to the denominations of pounds, cents, and mils, is, 
that it is osing np for purposes of account names which have a larger 
signification. This is Professor De Morgan's objection to cents and mils. 
We wonder that so acute an observer did not perceive, and that so candid a 
speaker did not say, that the same objection applies to the pound, which 
continually necessitates the use of the qualification ^ sterling.' The pound 
is, besides, a very heavy and high denomination for the unit — very much, 
out of all measure, higher than is in use in other countries. Moreover, as 
no one would propose to carry its decimals farther than the third place of 
figures^ it does not ofier so many facilities for approximating the payments 
of very small sums in the existing coinage to their nearest equivalents in 
the new as would be afforded by the selection of a lower unit, divided 
similarly into thousandths. 

'^ 2. It involves the use of the florin, which, with the retention of the 
shilling, under the designation of the half-florin, or 50-mil piece, will very 
greatly impede the thorough introduction of a really decimal svptem into the 
thoughts and language of the people." 

I think it will be admitted by Mr. Ryley himself that these are 
not very formidable objections. It has been shown over and over 
again, and with particular force by Mr. Brown, the chairman of 
the Decimal Association (to whose exertions in this movement, 
success, if it be attained, will be mainly attributable), that the at- 
tempt to introduce and preserve a similarity between the coins 
of this and other countries is quite hopeless, and that it would 
be useless could we achieve it. The pound, being so valuable, is 
an equivalent for a great many other coins, and hence a vast deal 
of labour is saved to those engaged in the actual manipulation of 
money. As regards the value of the coin which is to occupy the 
third place in the decimal rank, it is less than that now having the 
place of least value, and is therefore, so far, an improvement in 
the present system. The change in the thoughts and language 
of the people will no doubt be slow; but that is unavoidable, 
whatever system be adopted. Nevertheless it must, I think, be 
admitted, that the florin is already beginning to familiarize itself. 
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and that it is not at all ancommon, even now^ to hear it quoted in 
naming the price of things. Moreover, the decimal system would 
obtain quite independently of the conditions which Mr. Ryley 
seems to consider necessary. It is likely that hereafter five-mil 
pieces^and five-cent pieces would be combinations in more request 
than any others ; but the accounting decimally would still go on, 
and there would still be always coins in use corresponding with 
those of account. It is not essential that these last should be the 
most popular. 

Amongst the anonymous objectors to the plan of the Committee, 
none have been more active than some gentlemen of the press in 
Liverpool, who also greatly favour Mr. Eathbone's views. One of 
these' writers, in an article which appeared about the time of the 
meeting of the British Association in that town, remarks that 

'' Amongst the changes necessary for the introdactlon of the proposed 
system wonid be the revision and alteration of the whole of the taxation 
based on the penny — namely, the income tax, the customs rates, the rates of 
tolls granted by Act of Parliament to railway companies, bridges, high-* 
ways, &c. &c." 

Now nothing can exhibit more forcibly the reckless manner in 
which objections are brought forward than this, or the facility 
with which the public mind may be misled on the subject. The 
objection at first appears to be a serious one, but a moment^s consi« 
deration will suffice to show that it is entirely without foundation. 
Thus the income tax, it is true, is assessed at so many pence in the 
pound; but this is merely a mode of expressing that it is to be 
levied at a certain rate per cent.; so that, under the present arrange- 
ment of sixteen pence in the pound, We arrive at the charge by 
taking one twentieth of the sum taxed and adding a third of the 
quotient to itself — an operation more easily performed with a 
decimal system than with the present one* Thus, if we suppose 
iBlOO. 12«. 6rf. to be the income, one twentieth of this is equal 
decimally to 5*031 ; and adding the third, we get for the restdt 
6*708 for the amount of the tax, which is simply one fifteenth part 
of the income, the rating of which is altogether independent of 
any such changes as those under discussion. The same may be 
said as to other kinds of taxation " based on the penny^'; for tjie 
most part they are merely per centages— or, in other words, a cer- 
tain definite portion of the amount taxed — and need not, in this 
point of view, be affected by any alteration in our present monetary 
system* 

I believe I have now noticed most of the principal objections tp 
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the plan proposed by the Committee — with exception, perhaps^ of 
one very constantly dwelt upon by all who oppose it, and that is, 
the necessity for calling in at once all the copper coinage, and such 
silver pieces as would be no longer part of the decimal system. So 
far from there being a necessity to do this, it is, as it seems jto me, 
of great importance that it should not be done for a considerable 
time. In fact, the present coinage, or much of it, might remain, 
without any prejudice to the new arrangements, till it became 
necessary to withdraw it on the score of its being worn out ; or, at 
all events, the process might be so gradual as to be almost imper- 
ceptible; and when thus spread over a good many years, such a 
process could not be regarded as an expensive one. As I have 
already said, the change must in its nature occupy a very conside- 
rable time, and will be for that reason the less felt. 

From what has been said, it will be seen that the number of 
opposing writers (for, with the exception of Mr. Milward, Mr, 
Davidson, and some anonymous gentlemen, I believe I have noticed 
nearly all) is not very great, and that the difficulties as represented 
by them are not very formidable. Into the arguments directly in 
favour of the change I do not propose to go : suffice it to say, that 
it is recommended by a host of persons of great intelligence, 
amongst whom maybe numbered some of the profoundest thinkers, 
and men having the widest range of knowledge and experience of 
this or any age. Considering, indeed, what a phalanx of ability 
they represent, the length of time during which they have digested 
the proposed innovation, and the unanimity with which they join 
in the recommendation of it — it is somewhat surprising that a 
Gk)vemment which has with the easiest nonchalance issued several 
descriptions of coins nobody ever asked for, should look with 
such coyness on the small request now so powerfully supported — 
viz., that they would issue simply two more comparatively insig- 
nificant pieces to complete a system which they themselves have 
initiated, and which, without such addition, is altogether imperfect 
and inoperative. Our threepenny and fourpenny coins were issued, 
it is to be presumed, for the sake of public convenience ; and the 
same plea will surely justify the introduction of the cent and mil, 
even were the more cogent reasons for such introduction altogether 
wanting. 
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Answers to Fallacies on the Decimal Question: Balance of Trade, 
, ExchangeSy and Common Coins. By William Bbown, Esq., 
M. P., Chairman of the Decimal Association. 

[Read before the Institute, 26th March, 1855, and ordered by the Council to 

be printed.] 

ijET OS suppose France and the United States to enter into a 
convention with ns to issue pieces of gold of the same weight and 
fineness as our sovereign^-that is, containing 113 grains of fine 
gold; the three countries would then have a common standard of 
gold money. Let us examine whether, in the face of the opera- 
tions of commerce, the international quality of value of these coins 
could at all times be maintained. The temporary balance of trade 
is always fluctuating in favour of one or the other country; a per- 
manent balance against any country is impossible. 

Our transactions with the United States of America will be 
sufficient to illustrate the disturbance of common value to which 
the coins in the three countries must be continually subject. 

If the American imports from our country, and the claims that 
England may have on them for indirect transactions, amount in 
any one year to i6l5,OOO,0OO, and if America by her direct ship- 
ments to us and by indirect operations only pays £10,000,000 of 
this debt, it leaves, of course, £5,000,000 to be paid and sent here 
by some other means. The parties having those payments to make 
will endeavour to get bills to remit; but so many being wanted to 
liquidate this debt, they will rise in value. 

We will suppose the premium to rise from 8 per cent, to 10 per 
cent. Parties having to pay £100 in England must then give £110 
in America, if they make the remittance by bills. The moment 
the bills have exceeded this premium it will become cheaper to 
send the payment to England in gold. There will then be a pres- 
sure in America for gold. The convention coin of 113 grains of 
fine gold will be more in demand, as it would clearly be the interest 
of parties having remittances to make to send them in gold, if they 
conld get it at a less premium, after freight, insurance, &c., are 
considered, than the bills. The convention coins would therefore 
immediately rise in value in America for export, aftd there would 
be an end, for the time, of their international equality with the same 
coin in England. Nor is this an imaginary case; the ordinary 
trade quotations prove that both gold and silver are frequently at 
a premium in the United States. 
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The rate of exchange is^ it is true, kept down, because many 
houses in foreign countries have sufficient credit with their English 
correspondents to allow them for a time to overdraw their accounts — 
either on the strength of collateral securities placed here, or with- 
out them — until the course of trade adjusts itself. It does so by 
our lessening our exports when they will not leave a profit of suffi- 
cient margin above the premium on the bills. 

The action is precisely the reverse in the United States : the 
shippers of produce being able to «ell their bUls at a high price, 
they can afford to give more for the produce they buy for shipment, 
or else to sell it cheaper here, which stimulates and increases their 
exports. We decrease, they increase, their shipments : it equalizes 
our transactions, and brings the exchanges* to par. 

Those who are not conversant with thenature of the fluctuating 
rate of exchange may fancy that it would have no existence if all 
countries used the same coins. 

Let us again suppose that England and France agreed to use the 
very same money; say, our sovereigns. In order to prevent any 
suspicion of difference m weight and fineness, let them employ the 
United States to coin for both ; bo that, when 10,000 sovereigns 
are struck off at New York, it just depends on the first letters re- 
ceived by the foreign post whether that lot of sovereigns shall go 
to England to be English money, or to France to be French money. 

From the very day of the Arrangement the English and French 
money will be made unequal by the operations of trade, and become, 
for the time, of more value in one country than the other, and the 
English sovereign will be quoted as the French sovereign, more or 
less as the case may be. The reason, independently of other trade 
questions, is, that 100 sovereigns in London, and which must go 
to Paris, are not worth so much to the English holder as 100 
sovereigns actually in Paris; and this because he must pay the 
insurance, loss of interest, freight, and expenses that are necessary 
to get them there. Mercantile calculations in English money 
would not then, any more than now, represent the results in 
French money. 

It is true that the traveller would no longer be perplexed by 
exchanges of the money which he carried in his pocket. But he 
would have paid for the passage of his money, and stood the risk 
of travelling with it ; that is, as to all he carried in his pocket. 
When he came to cash his letter of credit, he would feel the effect 
of the exchange, and, if he wanted to check his banker^s account, 
* English exchanges in the United States are always calculated is. 6d, to the doUai; 
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woold have the same sort of calculations to make under the con- 
vention money as at present. 

Now let us see how the matter stands in the United States. 
There accounts are kept in dollars and cents^ and both gold and 
silver were legal tenders to any amount until last year. A drain 
of silver taking place^ they reduced the value of their silver coins 
from 17 dwts. 4^ grains the dollar to 16 dwts. the doUar^ in order 
to keep them at home. Of these reduced coins they have issued^ 
since the Act was passed (March 3rd^ 1853)^ 8^654^161 dollars. 
They are mere tokens^ and made a legld tender for but four dollars^ 
and a still further reduction is spoken of;* whilst^ in order to 
attract gold, they some years since raised the value at which our 
sovereign is taken from 4*44 dollars to 4*84 dollars. From such 
fluctuations it is clear that no convention could have protected the 
coins of America. They do not refuse our sovereign, they do not 
dispute either its coined weight or established fineness ; they admit 
both for customs duties. The case is precisely the same as if the 
113 grains of gold were coined under an international convention 
in America. The United States declared the coin worth more than 
its value in England, and so they would have done had they coined 
it themselves ; for, in consequence of the requirements of commerce, 
113 grains of gold became more scarce and were more in demand, 
and therefore worth more, on that side the Atlantic, than On this. 

An exchange of 10 per cent, and a fraction brings gold from the 
United States here, whether in the shape of bars, dust, eagles, or 
sovereigns ; and an exchange under 6 per cent, sends it back. It 
therefore follows, that the necessity of carrying gold from the United 
States here, or sending it back, solely depends on where it is of 
most value ; and this commerce regulates. Its intrinsic value may 
remain the same in weight and fineness, but its purchasing value 
varies with the circumstances of trade and the cost of transmission. 

It has been the misfortune of England, from bad harvests, war, 
and other temporary causes, to have had such payments to make to 

* The director of the United States Mint, reporting upon the alteration, states that 
" The depreciation of the standard weight of the half dollar and lower denominations of 
silver coins, authorized by the Act of 3rd March, 1853, has been attended with good 
results . . . The new issue has reached the sum of 8,654,161 dollars, which is a larger 
amount than we have struck during the five years preceding . . . The appreciation of 
silver made the alteration necessary ... In England, since 1816, a silver currency has 
been maintained by similar means . . . There will constantly be a varying per centage 
of fluctuation (in the relative values of gold and silver), and this will some time be so 
great as to compel a legal modification of standards . . . Although our own standard of 
silver has so lately been changed to suit the market, there is reason to fear that the reduc- 
tio^ of weight was not sufficient, and that another recoinage, at no distant date, may 
become necessary." — Read hy Mr. FranJdin at Society of Arts, Fdtruary 14th, 
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other countries as have embarrassed our banks and merchants^ and 
caused a severe drain on our gold, then at a premium for export. 

If it were possible to induce France, the United, States, England, 
and other countries, to adopt a gold coin of equal weight and fine-, 
ness, it would save the trouble of weighing it whilst new, but 
nothing more. To keep any coin at a fixed purchasing power in 
any country is impossible, so long as that country has mercantile 
transactions with other nations. 

After very mature consideration by our Government, it was ' 
deemed important to have but one standard of value — gold. We 
could not now adopt practically the American dollar, for it has 
become a mere token. If we were to take the Spanish dollar, or 
the French franc, as our principal coins, we should require a double 
standard — gold and silver ; for if we kept our accounts with the 
rest of the world in silver, they would refuse to receive the pay- 
ments in the tokens which now circulate. We must either make 
our silver coins of the full value in silver, or pay in gold. 

About forty years ago the Mint commenced coining 66 shillings 
out of the pound of silver, in place of 62 shillings. If we take 
the same weight of silver bullion — ^its present market price being 
five shillings and a penny per ounce — it is evident that, when 
this quantity can be got for £3. 1^., we shall not send away our 
silver tokens, which pass for £3. 6«., and other countries will 
not take them for £3. 6s.. when their value, even when they are 
new and full weight, is but j63. \s. Gold and silver, as coins, 
must represent a higher value than the metal they contain, to 
prevent their leaving us, or being melted for purposes of manu- 
facture. So far as the value of the metal goes, they are only 
merchandise, which, from day to day, fluctuates in value in the 
same way as other articles ; and it is therefore impossible to pre- 
vent the value of the coins from fluctuating in foreign countries. 
Some think that coined gold has not, as any other commodity, 
a market price — we contend that it has. They lose sight of the 
fact that the value of bank notes is quite conventional. Let us 
suppose for a moment that in the markets of the world a sovereign 
should take only the purchasing power of half a sovereign — no one 
can doubt that the ounce of gold would partake of that fall in value, 
and still be represented by £3. 17*. lOJrf. in bank notes. We may 
also say that bank notes are deposit receipts for the delivery of 
a certain number of sovereigns of a certain weight and fineness, 
without the least reference to the fluctuating value of gold in this 
or other markets of the world. If ever the United States or France 
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should give up their present silver currency, and adopt altogether 
a gold standard, you will never get them to abandon their present* 
mode of keeping their accounts in dollars and francs. Therefore 
we think all we can do is to decimalize our own currency, weights, 
and measures : for other nations will not change what is already 
decimalized, and which is found so convenient — ^the change would 
only give them trouble without any adequate benefits 

But suppose it were possible to induce France, Germany, and 
other countries, to coin money of the same weight and fineness, 
what security have we that they would continue this practice ? All 
history shows that nations, to meet the exigencies of the moment, 
have deteriorated and debased their coin. This may have answered 
for a short time in the countries themselves, but other nations were 
too sagacious to overlook the depreciation, and the expected ad- 
vantage was counteracted by the exchanges ; for no one would give 
so much for a bill of exchange to be paid in the debased coinage 
as for a bill payable in coin of a higher standard. 

In Rees^s Cyclopadia it is shown that in the time of William, II., 
1087, the pound troy, containing 11 oz. 18 dwts. and 18 grs. of 
fine gold, and 1 dwt..6 grs. alloy, was coined into £9; and after 
undergoing many mutations and alterations, we now coin 11 oz. 
troy of pure gold, and 1 oz. of alloy, into £46. 14*. 6rf. The exact 
weight of fine gold in our sovereign is now IIS^-It ^'^*y ^^^ ^ith 
alloy it weighs 123^44- gi^ l^^ silver has also undergone many 
changes. At the time of William the Conqueror, 11 oz. 2 dwts. 
of fine silver, and 18 dwts. of alloy, were then coined into 21*. 4e^., 
and now into 66*. 

Since we have so altered the value of coins of the same name in 
various reigns, how can we expect that other nations will reirain 
from doing the same ? Where there is a double standard of both 
gold and silver, they will be compelled against their will to ap* 
preciate or depreciate, as one or other coinage is found leaving 
them, as the United States have done and are doing with our 
sovereigns and their own silver. To have an international money, 
therefore, appears altogether hopeless. The United States may (a: 
not give up their dollar, or France the franc, as their moneys of 
account ; but either being retained as the chief coin of circulation^ 
or retained at all at their present value in silver, seems more than 
doubtful. We have nothing to gain upon the facilities we abeady 
possess for the adoption of a decimal system by waiting upon the 
chances of further changes in France, America, or other countries. 
Nothing can be more simple than the decimalization of our coinage 
&om the pound, as it stands as the chief unit ; and it is scarcely 
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possible to conceive anything more chimerical than the adoption of 
any other unit than the pounds K we took a penny or a tenpenny 
unit^ a double standard would hardly be escaped : this would entail 
infinitely greater changes than acting upon the recommendation of 
the Parliamentary Committee and the Royal Commissions. If the 
tenpenny unit did escape a double standard, it would entirely 
change our existing accounts — the amount of every entry must be 
calculated in the tenpennies or pennies — the columns in existing 
account-books would be rendered useless — there must be multi- 
plications and reductions, either by 24 or 240, for every payment 
and entry — our moneys of account and our moneys of circulation 
would be entirely different — we should be engaged in the child^s 
play of endeavouring to seem very rich, by changing all our pounds 
into 24 tenpenmes or 240 peme. We should be carving out work 
for ourselves in every counting-house, and bank, and shop^ by 
undertaking to write, instead of £9, 216^ if we took the tenpenny 
device; 2160, if we took the penny; and with all we should have 
to pay the sum, however it might happen to be written, in the 9 
sovereigns. It would only meet the wish of a few, who have worked 
themselves into a belief that their schemes are perfect, and not that 
of practical men of business, nor of the country. 

The Bank of England formerly made ingo.ts of attested weight 
and fineness, but abandoned the plan, having got rid of only two. 
The United States Mint is authorized to coin discs of 1, 2, 8, 4, and 
5 ozs., as well as to attest ingots or bars weighing from 10 ozs. up- 
wards with an official stamp of weight, fineness, and local value. 
Yet neither our Mint nor the Bank of England accepts the United 
States Mint attestations, but melts and assays anew — indeed, it is 
found practically that the assays do not exactly agree. 

About five years ago, at Frankfort-on-the-Maine, there was an 
attempt to adopt a currency which would circulate through all 
Germany ; but nothing was done to accomplish this end. Another 
currency congress, for the same object, recently met at Vienna, but 
has broken up without doing anything. The existence of such 
difficulties even in the German Confederation, so closely connected 
in nationality and trade, is a proof of the impracticability of making 
a general international currency between nations of different blood. 
It could be attained only upon the manifestly impossible condition, 
that a convention of nations should establish a perfect equality at 
all times in the trade, and payments, and credit, direct and indirect, 
of the contracting parties ; and this is the only way in which the 
sending to and fro of bullion could be rendered unnecessary. 

VOL. V. Y 
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On the Valuation of Government Securities. By Edwin Jambs 
Fab^en^ Esq., Fellow of the Statistical Society, and one of the 
Vice Presidents of the Institute of Actuaries. 

[Read before the Institute the 30th April, 1855, uid ordered by the Ck)uncil 

to be printed.] 

Among the indirect advantages to be derived by the public from 
the establishment of Life Assurance Companies^ may be &irly cited 
that of fostering a system of elaborate calculation so closely allied 
to the fiscal requirements of the times^ that^ allowing for hyperbole^ 
the nation's finance ipinlster might in the present day be in some 
degree characterized as the nation's actuary. Whether the inci- 
dental possession of analogous qualifications to those expected In 
Insurance managers will ever be indirectly exacted by the general 
community from its finance ministers^ would perhaps be presump- 
tuous in us as actuaries to further discuss; but certain it is that^ 
apart from insurance and its ramifications^ no other definite school 
has hitherto been presented in which financial questions^ and 
especially those relating to contingent finance^ have ever been so 
elaborately and usefully developed. The interest and annuity 
tables alone^ of Insurance writers^ form Indeed an addition to 
financial literature of considerable importance. 

Such being the allied nature of actuarial studies^ it was perhaps 
to be expected that some demonstrative and yet ready mode of 
valuing Government securities would be current among the profes- 
sion^ considering the leading part such securities commonly play 
in our balance-sheets. From the distinctions^ however, which^have 
gradually grown up between the conditions of private and public 
loans, and the heterogeneous elements thereby brought into play 
to Influence prices, the valuation of Government securities is at 
present such debateable ground among actuaries that I believe no 
less than four very distinct methods are in common use. I propose 
to briefly examine each of these methods, after having glanced at 
the distinctions, already I'eferred to, which exist between the condi- 
tions of private and pubUc loans. 

In a private loan, the money lent is generally represented by 
some counter-security of professedly greater value — ^in order to 
guard, not only against the loss of principal, but of interest. In 
the earlier public loans we find a similar specification of security 
was also presented, by the assignment generally of some particular 
tax. Gradually, however, no such special security was afforded. 
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but the loans were obtained upon the general resources of the 
country. This want of assigned security in public, as compared 
with the best form of private loans^ is the first distinction to which 
I wish to draw attention. 

In a private loan, moreover, the money is either borrowed for a 
specific time, or is repayable under notice from either party ; while 
in a public loan, in place of definite repayment, a power of transfer 
is given, and the right of notice from the lender withheld. There 
are other distinctions between private and public loans; but the 
two I have traced out — ^viz., the want of specific security, and the 
withholdance of the lender's right to give notice, but with an 
allowed power of transfer — ^are sufficient for the purpose I have in 
view. There is, indeed, an important species of private, and indeed 
of certain foreign public loans, in which the interest demanded is 
not merely a recompense for the hire of the money, but is also in 
some degree a premium of insurance for chance of loss of the prin- 
cipal itself, as in the various contracts on personal security. At 
. some future time it may be useful^ to imrestigate the conditions 
under which such loans are most properly undertaken by Insurance 
Companies, and al^o the proportions in which loans on public, 
private, and personal securities should enter in a well constituted 
balaiice-sheet ; but at present I must limit myself to contrasting 
merely such public and private loans as are considered to be effected 
on the best class of security only. The conditions, then, of a 
private loan on good security, are obviously such as scarcely admit, 
as a matter of argument, of profit and loss, for in all such cases the 
money lent is professedly the same in amount as the money to be 
repaid^ while the right of notice on each side hypothetically prevents 
the interest being remarkably excessive or deficient. In a public 
loan, however, the right of notice being withheld from the lender, 
and a power of transfer substituted, the door is immediately opened 
to the consideration, not merely of the money lent, but of the sup- 
posed value of the contract. I say " supposed,^' because it is well 
known that prices are influenced by a multitude of so-called time 
bargains and other transactions that could never occur to disturb 
the terms of a private loan on good security. The elements of 
profit or loss upon the principal being thus introduced, any estimate 
to be made of the future value to be obtained upon transfer in place 
of notice necessarily involves the consideration already alluded to, 
in the want of specific security, of a quasi premium of insurance 
against any partial loss of principal, balanced as this may be wholly 
or in part by the chance of a relative gain. In terminable annuities, 
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however, the conditions of private and Government loans are more 
nearly assimilated; and had the fair operation of the income tax 
been adjusted, such annuities would have supplied nearly all the 
requirements of a good private and therefore of a good Government 
loan : for if a real loan or grant be sought, and not merely a specula- 
tion, the true conditions are that principal be repaid, by instalments 
or in gross, with proper interest ; and it is obvious that terminable 
Government annuities fulfil such conditions. The reimposition, 
however, of the income tax, in an exaggerated form, with chance of 
inordinate repetition, reopens the question of part loss of principal 
in terminable as in perpetual stock, and reduces us, in the absence 
of particular Insurance Companies for guaranteeing fixed prices to 
stocks (for which purpose, however, in some form or other. Offices 
may eventually be estabUshed), to the adoption of one or other of 
those methods of valuation to which I have already alluded, and 
which I now proceed to explain. 

The first method is what may be called '^the purchase-price, 
method," by which Consols, for instance, would be taken at the 
same price fix)m time to time as the original price paid when pur- 
chasing them. The principal merit of this, method appears to be, 
that it represents the whole as a mere matter-of-fact money trans- 
action, and claims credit for the same money as matter of account 
that was disbursed as a matter of cash. It moreover gets rid both 
of the necessity of assumptive estimate, and, pro tanto, of a profit 
and loss account. Its demerits I conceive to be, its neutralizing 
the distinction between profitable and unprofitable stock transac- 
tions. Thus a Company, really unfortunate in such investments, 
would be still taking credit for not having misemployed their 
money, although it might be abundantly apparent that the prices 
originally paid were really excessive, and had become indicative of 
money lost rather than of capital sustained. On the other hand, a 
transaction skilfully conducted and bearing an obvious premium 
is neutralized by ranking no higher than a mere deposit of so 
much original money, and accordingly reckons but as such ; while, 
on sale of stock, the system ignores the integrity of the purchase- 
price method, and appeals to a profit and loss account. 

The second method is what may be called the "selling-price 
method," by which stock is valued at the selling price of the par- 
ticular day upon which the valuation account itself is made up. 
The merit of this method is its appealing to practical minds imder 
the universality of the proverb that " the worth of a thing is what 
it will bring." It also gets rid of any imputation as to the price 
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being an assumed price to suit any particular view or end. The 
price t&ken is a public price^ and is dealt with as such. The 
demerit I should tax this method with is^ that the price of the day 
is a price that^ though it fit the circumstances of a day^ has but 
little if any claim tb remain persistent for more than a day in an 
account extending in its after-eflfects over a series of years. Indeed, 
it is easy to imagine that a day's prices might be so erratic that a 
Society shown by such means to be abundantly solvent in the 
morning might have to be considered the reverse in the afteilioon. 
I would consequently venture to remind the lovers of financial 
Itpothegms that it is only true that " the worth of a thing, is what 
it will bring/' "provided it hold, the thing must be soW; for 
though a Company who had bought Consols at 80 might be content 
to be compelled to sell when prices were at 90, yet a Company who 
held at par would not be sellers, but buyers. 

The third method, I beUeve, in use, is what may be called the 
" interest-price '^ method, by which all Government securities are 
valued as if yielding a particular rate of interest. This method 
appears to be a favourite one in old insurance charters and deeds, 
and thereby evidently suggests its rise as from a simple-minded 
wish to assimilate the fluctuating price of stocks with the fixed rates 
of interest assumed in the old methods of calculating annuity and 
reversion tables. Could this notion of assimilating practice with 
theory be effectually borne out by so obvious an expedient, such a 
method would doubtless at once become the favourite among modem 
as originally it seems to have been among the elder school of actu- 
aries ; but the truth appears to be, that so simple an assumption at 
starting involves, as such simple assumptions at starting are apt to 
do, such complex consequences in its train, that its pristine sim- 
plicity is completely buried beneath the multiplicity of details to 
which it gives rise. Thus, if Consols be taken at 75 as commen- 
surate to a fixed rate of interest of four per cent., not only the price 
itself becomes fictitious, but the dividend becomes anomalous, for 
it is only at a set price that a set dividend or interest as to rate is 
to be uniformly obtained; numerous subsidiary calculations must 
therefore be entered into to show the real effects flowing from such 
a supposition. Moreover, a change in the rate of interest assumed 
in the tables, as to whether advisable or not for the future, ought to 
be argued upon grounds wholly independent of the temptation to 
adopt such a rate as will bring out prices of Stock favourable to the 
existing balance-sheet. 

The fourth method may be denominated the "average-price 
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method/' fmd it is to a fonn of this I confess that my OWD o^nnion 
strongly inclines. The ordinary mode of determining the av^age 
isj I believe^ to take the highest and lowest prices for a series of 
yearSj and to constitute the average thereby determined by the 
past as the representative of that in years to come ; and it is in 
this generalization that the merit of this system exists. The defect 
of such a principle I think is^ that the range over which the average 
is to be taken is by no means obvious^ and may lead^ under dif- 
ferent hands^ to a variety of average prices^ which it is the very 
object of the average principle to avoid. The modification I would 
suggest is what I may term the '^ quarter-average method/' or 
making up the average by taking a quarter of each of four terms^ 
representing the price given, the price of the day, and the highest 
and lowest market opening prices that have intervened between the 
day of original purchase, or set price, and day of making up the 
valuation account. It is true that this is but a compromise of 
difficulties ; but we nevertheless thereby obtain a result which par- 
ties both of past and present, both of money laid out and money 
realizable. It is thus a fair arbitrative result, composed of obvious 
elements, and obviously sufficiently specific, according to such ele- 
ments, to neutraUze any undue means of arriving at desired results 
in order to influence either in one direction or another the bearing 
of the balance-sheet. I find, moreover, upon a variety of trials I 
have been induced to make, that the " quarter average'' appears to 
practically represent the real gist of what a more extended con- 
sideration of limits and fluctuations would but lead us to : it was, 
indeed, this consideration of the problem in its more general bear- 
ings that suggested the particular form thus presented, as one 
sufficiently combining the chief elements of the case for practical 
purposes, without pretending to that perfection of demonstration 
which the comprehensive analysis of the exact sciences alone can 
afibrd. 

With respect to terminable annuities^ the price of the day 
appears at present to afibrd the only expedient for assessing them, 
even for a general account; for what general principle can cope 
with such anomalies as one minister palliating an income tax in 
full upon terminable annuities, because intended to be but a three- 
years' levy, while another not only justifies the continuance of the 
full assessment or its double, but even adds extra taxation upon 
them immediately after a loan in them has been entered into? The 
price of the day thus appears, from the abnormal rating of the in- 
come tax upon these investments, to be the sole method at present 
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justifiable for realizing terminable annuities : so wayward, from the 
incidents of taxation, have their relative values become. 

I have thus endeavoured to rapidly bring under review some of 
the leading features of the methods at present adopted for the 
valuation of Government securities. It is a subject, I think, that 
will be at once admitted as a proper one for discussion among our- 
selves, and the more so because it very forcibly illustrates the im- 
perfection of that view of actuarial education which relies on fixed 
tables of value alone, and fails to inculcate the study of those great 
public and fiscal questions upon which the practical bearing of all 
such tables so mainly depends. 



On the Analogy existing between the aggregate Effects of the 
Operations of the Human Will and the Results commonly at- 
tributed to Chance. By William A. Guy, M.B. Cantab.; 
Professor of Forensic Medicine, King^s College ; Physician to 
King's College Hospital; and one of the Honorary Secretaries 
of the Statistical Society, 

[Bead before the Institute of Actuaries, 28th May, 1855, and ordered by the 
Council to be printed.] 

1 HAVE not foimd it easy to select a proper title for this paper ; 
and I am very conscious of the difficulty of explaining my reasons 
for instituting the somewhat laborious experiments of which I am 
now to state the results. Perhaps^ indeed, I ought to apologize for 
offering to the Institute of Actuaries a communication which some 
of its members, who are conversant with the leading treatises on the 
doctrine of probabilities, may know to have been anticipated and 
rendered unnecessary by the labours of men much better qualified 
than I can pretend to be, to do justice to so profound a subject. 
I have some reason^ however, to believe that the experiments I am 
about to describe are new ; inasmuch as, though 1 have consulted 
one or two works which are likely to have contained some reference 
to such experiments, had they been already made, and have ques- 
tioned more than one eminent member of your Society upon the 
subject, I have not been able to learn that any such experiments 
are upon record. 

In perusing the works of M. Quetelet, it is impossible not to 
be struck with the remarkable analogies which he proves to exist 
between events brought about by the operation of the human wiU 
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and events due to physical forces over which man can exercise no 
sort of control ; nor can we easily avoid sympathizing with him in 
the feeling which dictated the following well known sentiment : — 
^' It must be confessed that^ distressing as the truth at first appears^ 
if we submit to a well-followed-out series of observations the phy- 
sical world and the social system^ it would be di£Scult to decide in 
respect to which of the two the acting causes produce their effects 
with most regularity/' * On reflection, howe;ver, this feeling of 
distress or disappointment, no less than the very natural misgiving 
which springs up in the mind lest this close resemblance of the 
effects of moral and physical causes might be turned to the injury 
of morality and religion, is gradually weakened, and at length dis- 
appears. We come at last to perceive and admit that the repro- 
duction year by year of nearly the same figures as the ultimate 
expressions of the workings of the will in a multitude of persons, 
need not excite more surprise than the annual recurrence of nearly 
the same proportionate number of births or deaths in the popula- 
tion of the same country, or even than the maintenance of nearly 
the same rate of profit year by year in some gambling speculation. 
The numbers which express the aggregate or ultimate results of the 
conjoint operation of a number of causes of variable and inappreci- 
able intensity may be expected to present many analogies and 
coincidences, though the causes be ever so different in their nature^ 
and though the events or actions in which they issue be termed 
physical in one case and moral in another. 

Upon some such considerations as these — upon the assumption 
that there is a strict analogy between numerical results which are 
usually attributed to chtoce, and others which are very commonly 
treated as beyond her domain — writers on the application of the 
doctrines and rules of the theory of probabilities to actual practice 
have acted without hesitation. Thus, Gavarret, an able French 
author upon medical statistics, criticises with some severity the 
conclusions of M. Louis respecting pulmonary consumption and 
fever, on the score of the insufficient number of his facts, and 
insists on applying to those conclusions corrections avowedly drawn 
from treatises on the doctrine of probabilities. Now, unless I am 
greatly mistaken, no attempt of any kind has yet been made to 
show that rules and calculations derived from abstract reasonings 
upon probabiUties, backed by a few experiments on occurrences 
brought about by what is commonly designated ^' chance,^' are 

* Sur rilomme, et le Developpement de ses Facultes. Par M. A. Quetelet Con- 
clusions, book iii. chapter 3. 
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applicable to events of a totally different order, brought about by 
the operation of the human will or by the multitudinous external 
influences which, acting on the human frame, preserve it in health 
or give rise to the diseases which impair its vigour and ultimately 
destroy it. 

By some such reflections as these I was led to plan and execute 
the experiments of which I am now to describe the nature and 
detail the results. It occurred to me that as, when we make use of . 
the word '^ chance,'^ we really mean, if we mean anything, the 
result of the combined operation of a number of physical causes of 
which we are unable to measure the intensity, so we might find a 
counterpart of such result in the combined operation of mental or 
moral causes determining the actions of mankind in the aggregate^ 
In order to put the soundness of this opinion to the test, I made 
the following experimental comparison: — I extracted from the out- 
patient books of King^s College Hospital, in forty successive groups 
of 25 facts each, the number of men and the number of women in 
the order in which they were entered on the books. On summing 
up the result for men and women respectively of the thousand facts 
thus abstracted, I found that for 369 men attending as out-patients 
there were 631 women. Assuming this proportion of 369 men to 
631 women, as derived from 1,000 facts, to be the true proportion, 
and looking upon the relative attendances of men and women taken 
by the 25 to be the ultimate result of the combined operatibn of a 
vast variety of physical and moral causes, of inappreciable intensity, 
acting together — physical causes determining the proportion of ill- 
ness prevailing among persons of the two sexes ; and moral causes 
such as a seitse of convenience in respect of distance, leisure, and 
opportunity ; or preference for the particular Hospital or the parti- 
cular physician, arising out of former experience, or general repute, 
or the recommendation of friends — I was curious to know whether, 
if I substituted for such moral causes as these the equally inappreci- 
able and variable movements of the hands which determine results 
in games of chance, or the more common experiments in illustra- 
tion of the doctrine of probabilities, I should obtain similar results. 
The plan that I adopted with a view to the solution of this question 
was the following: — I furnished myself with 1,000 peas, of which 
369 wer^ white, and represented the number of male patients ; and 
631 black, and corresponded to the number of female patients. 
These peas I put into a large bag, which I shook and stirred till its 
contents were thoroughly mixed, and then withdrew them blind- 
fold by small handfuls at a time, dropping them one by one upon 
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a surface of paper up to the number of 25^ and restoring the 
surplus or making up the number by fresh drawings as the case 
might be. After every withdrawal the contents of the bag were 
stirred and shaken. I made two experiments in this way; the 
experiments differing in this^ that in the first experiment the bag 
was gradually emptied^ its contents being transferred by twenty- 
fives to another bag, while in the second experiment the drawings 
were always returned into the bag. The results of these two 
experiments will be found in the subjoined table, arranged side 
by side with the corresponding figures as abstracted from the 
Hospital books. The table is so arranged as to exhibit at a 
glance all the correspondences between the two experiments and 
the abstracts. 

Table I. 



Attendances 


White BaUs. 


White Balls. 


Attendances 


White BaUs. 


White Balls. 


of Men, 
in 25 


Rrst 


Second 


of Men, 
in 26 


First 


Second 


Attendances. 


Experiment. 


Experiment 


Attendances. 


Experiment. 


Experiment. 


' 




__ 


_ 


9 


9 





— 


3 


— 


9 


9 


i... 


— 


3 


— 


9 


9 


4 


4 


4 


— 


— 


9 


4 
4 
5 


— 


4 


— 


-- 


9 
9 
9 


5 


5 





^ 


5 


5 


5 


— 


— 


9 


5 


5 


5 


10 


10 


10 


6 


—^ 


— 


10 


10 


10 


6 


6 


6 


10 


10 


10 


6 


6 


6 


10 


10 


— 





— 


6 


10 


10 


— 






7 


— 


10 


— 






.^ 


__ 


10 


-^ 









11 


11 


11 









11 


11 


11 






— 


11 
11 

12 


— 


11 


.^ 







12 


12 







— 


12 


— 


12 


8 


8 


8 


12 





12 


8 


8 


8 


13 


. 


18 


8 


8 


8 


— 


— 


13 


8 


8 


8 


14 


— 


14 


8 


8 
8 
8 
8 
8 


— 


14 


— 


14 


— - 


— 


16 


— 


16 
17 
17 


- 











— 


8 


— 


18 


— 


— 





8 


— 


18 


— 


— 





8 


— 


18 


— 


J— 


9 


9 


9 
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There is room for some difference of opinion as to the degree of 
similarity which this table establishes between the results of the 
operation of the two classes of causes^ moral and physical^ upon the 
same number and the same proportion of men and women on the 
one side, and of white and black balls on the other; but certainly 
the coincidences are sufficiently numerous to justify the experi- 
ments, and to prove the idea in which they originated to be not 
altogether unreasonable. For if we reckon up the coincidences in 
the table, we find that the three groups of 40 figures each yield no 
less than 18 triple coincidences, while the coincidences between the 
abstract column and the first and second columns respectively are 
so considerable as 25 in number ;* and this last number of coinci- 
dences will appear the more remarkable when I add, that the coin- 
cidences between the figures in the second and third columns, 
which show the results of two modes of drawing, are only 21 in 
number. Those who are famQiar with experiments of this class, 
and with the variable manner in which figures obtained by pre- 
cisely the same process from variable numerical elements group 
themselves, will be ready to adniit that the coincidences between 
two columns of figures obtained by identically the same process 
might not exceed in number those which Table I. presents. 

Having observed, even before I began to arrange the foregoing 
figures in tables, an amount of coincidence which seemed to justify 
a further prosecution of this inquiry, I determined to extend it in a 
direction which might afford some interesting results irrespective 
of the Ught thrown on the question under examination. I accord- 
ingly selected the number of cases of pulmonary consumption 
presenting themselves among the out-patients of the Hospital 
relatively to the number of all other diseases, looking on the con- 
sumptive patient and all other patients as a compound class of per- 
sons forming part of a community attracted to the Hospital by a 
variety of motives, just as the men and women of the first experi- 
ment were attracted thither. I abstracted the facts from the books 
in groups of 25, as before; and* as the number of cases of con- 
sumption, in comparison with cases of all other diseases, proved 
to be small, I continued my abstracts till I had collected 5,000 
cases. Of these 5,000 cases, 172 proved to be cases of pulmonary 
consumption, and 4,828 cases of other diseases, the proportion 
being 1 to 28. These cases of consumption I represented by 
white peas, and the other diseases by black ones ; and, after mix- 

* These numbers are exclusive of three instances in which the same numbers (1, 2, 
and 15) do not occur in either of the columns. 
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ing them well together, proceeded to draw them out blindfold one 
by one, arranging them in a row on a groove of paper, that I 
might note the coincidences of two or more white balls coming 
together, as I had already noticed the like coincidences in abstract- 
ing the cases from the Hospital books. Having some reason to 
believe, from the large proportion of white balls in some of the 
last drawings, that the peas had .not been sufficiently mixed to- 
gether, I repeated this experiment j so that in the following table, 
Bs in Table I., I am able to compare one abstract with two ex- 
periments. 

Table IL 





Vnute Balls in 36 Drawings. 


Number of Cases. 


Number of Groups. 


No. of White Balls. 


No. of Drawings. 








Experiments 


in 101 





92 


83 


1 „ 50 


I 


73 


70 


2 „ 32 


2 


18 


35 • 


3 „ 12 


3 


10 


10 


4 „ 4 


4 


4 


2 


5 „ 


.5 


2 





6 „ 1 


6 








7 „ 


7 


1 







200 


200 


200 



In this table, again, there is such an amount of coincidence as 
would appear to justify the theory which led to the performance of 
the experiments. The greatest number of white balls in any draw- 
ing of the two experiments amounts to 7 in the one experiment 
and 4 in the other, while the greatest number of consumptive 
cases in any group of attendances is 6 ; and though there is not 
any very striking numerical coincidence, there is at least this 
degree of resemblance, that large numbers correspond to large 
numbers and small figures to small figures. Perhaps, too, when 
it is borne in mind that the cases of consumption are less than 
1 in every 25 cases of all diseases, a greater amount of coinci- 
dence is not reasonably to be expected ; and I regret that I did 
not substitute groups and drawings of 50 for groups and draw- 
ings of 25. This omission may, however, be still repaired, by 
bracketing together by twos the groups and drawings which follow 
each other in the records of the abstracts and experiments. The 
results of thus substituting groups and drawings of 50 for groups 
and drawings of 25 will be seen in the following table : — 
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Cases of Ck)iuumption in each SO Cases. 


White Balls in each Drawing of 50. 


Number of Cases. 


No. of Groups. 


No. of White Balls. 


No. of Drawings. 








Experiment 1 


Experiment 2 





19 





26 


17 


1 


31 


1 


31 


29 


2 


24 


2 


21 


26 


3 


17 


3 


9 


18 


4 


5 


4 


6 


8 


5 


2 


5 


3 


2 


6 


2 


6 


2 







— ■ 


10 


2 





100 


100 


100 



When the two orders of facts — the cases from the Hospital 
books^ and the drawings of balls from the bag — are treated in this 
manner^ it is impossible to overlook the numerous coincidences which 
exist between them. If we take the second experiment^ as being, 
for reasons^ already stated, the most trustworthy, the coincidences 
are extremely striking ; for though the relative number of cases of 
consumption is not exactly the same as the relative number of white 
balls, the differences are very slight. For 19 we have 17 ; for 31, 
29 j for 24, 26; for 17, 18; and for two groups of 5, two draw- 
ings of the same number. Even the first and least complete expe- 
riment exhibits two complete coincidences (31 against 31, and 
2 against 2), and one or two close approxiniations. 

I have already stated that, in performing these experiments on 
the relative number of white and black balls, representing the 
relative number of cases of consumption and of all other diseases, 
I took care to arrange the balls in such a manner that I might 
note the coincidences and compare them with those which were 
found to take place in the abstracts from the Hospital books. The 
results qbtained in this manner are shown in the following table : — 

Table IV. 



Sequence of two cases or 
two balls 

Sequence of three cases ) 
or three balls J 


Cases of Consumption. 


White BaUs. 


13 
2 


Experiment 1. 
4 

1 


3 




I must confess that I had expected to find a greater similarity 
in the figures of the three columns of this table. I was prepared 
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to jBnd as many^ or nearly as many^ drawings of 2 and 8 white 
balls in saoeession, as I had found of cases of consumption entered 
consecutively in the books. The difference in this case may per- 
haps have arisen from a circumstance which may to a certain 
extent have affected both my abstracts from the Hospital books. 
Men suffering from the symptoms of consumption may have been 
brought together in the Hospital waiting room^ and have followed 
each other into the physician's room^ just as men and women are 
constantly^ for convenience sake, sent into the physician in small 
groups of either sex. Be this as it may, the results are wider apart 
than I had expected to find them. 

There is still one other comparison which it occurs to me to 
make, as having some bearing upon the question which I am iiow 
examining. The comparison in question is between the number of 
consecutive groups of 25 facts in which 0, 1, or 2 consumptive 
cases, or 0, 1, or 2 white balls, presented themselves, in the one 
abstract and the two experiments. This comparison is made in 
Table V. 







Table V. 






or White Balls. 




ConaceutiTe Oroupt 


Number ofnmes. 












of 25. 


Hospital 


First 


Second 








Experiment. 




i 


n 


2 • 


15 


12 


15 





n 


3 


6 


8 


2 





fi 


4 


2 . 


4 


1 





ri 


5 


1 


1 








>9 


6 


1 





1 





n 


7 

Total.. 





1 


1 


26 


26 


20 


1 i 


n 


2 


7^ 


14 


10 




n 


8 





3 


6 


•*■ 


n 


4 











*■ 3 


» 


5 


1 








* J 


i» 


6 





1 





•I J 


f 


7 

Total.. 





1 





8 


19 


15 


2 i 


n 


2 


5 





2 


2 


i» 


3 











2 


9 


4 

Total.. 





1 





5 


1 


2 



Here, too, the resemblance between the abstracts and the two 
experiments is not very considerable, unless it be in the figures 
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that represent the number of consecutiye groups of 25 cases or 
25 baOs in which there was no case of consumption or no white 
ball. If we limit our attention to the abstracts of cases and the 
second and more complete experiment^ we find that there are 15 
instances in either column of results in which there was no case 
of consumption and no white ball t?rice consecutively^ and also 
one instance in which there was no case of consumption and no 
white ball six times consecutively. In the other four horizontal 
columns of figures there is more or less divergence. In the other 
divisions of the table^ which show the numbers of instances in 
which 1 or 2 cases of consumption, or 1 or 2 white balls^ pre- 
sented themselves in consecutive groups of 25, the divergence of 
numbers is considerable. Still, when we take into account the 
considerable difierences which would most certainly have shown 
themselves between three sets of abstracts of attendance at hos- 
pital, and that do show themselves between two experiments 
differing only in the degree to which the blending of white and 
black balls was effected, theie is certainly nothing in this table 
to militate against the theory which led to the making of these 
experiments, but, on the contrary, a fair confirmation of the sound- 
ness of the views which dictated them. 

On a careful consideration, then, of the experiments which I 
have brought forward in this essay, and bearing in mind the great 
differences which are found to prevail between the aggregate results 
of successive observations and experiments on precisely the same 
order of facts, and made in exactly the same manner, I think that 
I am justified in asserting that there is a very marked analogy 
existing between the aggregate effects of the operations of the 
human will and the results ordinarily attributed to chance. In 
other words, there is reason to believe that a very marked analogy 
exists between the results brought about by the vohtion of a 
considerable body of individuals set in motion by moral motives, 
j^nd the results brought about by those physical movements of one, 
two, or more individuals which bring about the results of games 
of chance, or of experiments made in illustration of the doctrine 
of probabiUties. 
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On the Results of the Operations of the Gotha Life Assurance Bank 
for the first Twenty^five Years of its existence, particularly with 
respect to the Mortality amongst the Lives Assured. By Herr 
Bath G. Hopp, Manager of the Gotha Lif6 Assurance Bank, 
and Corresponding Member of the Institute of Actuaries in 
London, and of the Academy for Useful Sciences at Erfurt, 

IHE Gotha Life Assurance Bank was founded at a time when 
there existed scarcely any knowledge of life assurance in Germany. 
Some former attempts to found such a Company had failed for this 
reason^ and the few life assurances which were sought at that time 
by Germans, especially in the Hanseatic towns, could only be 
effected with EngUsh Companies. An essential change has takea 
place in this respect since the year 1827, when, by the establish- 
ment of the Life Assurance Bank for Germany at Gotha, the desire 
for life aslsurance was awakened, and its signification and meaning 
were explained and advanced by numerous pubhcations. Since 
that time life assurance has risen in Germany as in no other coun- 
try, with the exception of England. Excepting England, no country 
so abounds as Germany in self-denying heads of famiUes, who find 
an impulse upon their minds to provide for their famiUes beyond 
their own dissolution, and who endeavour to satisfy this impulse 
even with slender means. Such a susceptible soil could not but 
prove fertile to such as understood how to cultivate it. The greater 
part of the Life Assurance Companies which have been founded 
since have therefore gone on well, although the Life Assurance 
Bank of Gotha has hitherto reaped most of the fruits in this field.* 
As it wad the first German Life Assurance Office^ so it has risen to 
be the greatest of its kind in Germany, and, as concerns the num- 
ber of the lives assured, to be the greatest in Europe. Though its 
establishment had been completed as early as 1801, and the statute 
to effect assurances had been made public, yet it required, as a 
mutiial Society, a greater number of members, before it could make 
binding contracts of assurance. Such a number was gathered after 
a short time ; however, to be quite sure, the policies were not deli- 
vered till the Ist January, 1829, on which day they were issued 
for not less than 794 members, and for a total sum assured of 
i6200,000. Since then the Company has increased in quick 
progression, and has ailready made not only very considerable 
payments to the representatives of deceased members, but also 

* Pp. 58, 159. 
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proportionably considerable returns from the surplus to the living 
members. The first 25 years of its existence closed with the year 
1853— an epoch very proper to lead to reflections upon the manner 
iti which the Company has gradually developed itself, and upon 
the experience it has gained as concerns the mortality of the lives 
assured. On the former point, the following extract from the table 
added to the report of the 0£Sce for 1853 gives information {see 
p. 327):— 

This table shows that, of the 36,583 proposals, with the total 
sum assured of £7,667,712, presented as eUgible by the agents to 
the Office, about 84 per cent, or £6,438,400 have been thought fit 
for acceptance. The greater part of the remaining 16 per cent. 
was refused, because those persons who wished to be assured did 
not enjoy sufficiently good health. Of those who are approved the 
Office does not indeed demand perfect or ideal health, which could 
scarcely be found, but a normal state — that is, the exemption from 
a predisposition to sickness which may endanger and shorten Ufe. 
In order that the premiums may agree with the risk, he who wishes 
to be received must possess that measure of health which, according 
to science and experience, entitles him to the expectation that he 
will probably reach the mean period of life which forms the basis 
of the calculations of the Office. By this, and by an accurate gra- 
duation of the premiums according to the ages of the assured, the 
greatest possible equalization of risk amongst the members of the 
Association which the principle of mutuality requires is attained. 
When reasonable grounds for believing in such a degree of health are 
afforded by the certificates and the examination, the assurance is 
accepted : in all other cases, the proposal is refused ; nor is it ac- 
cepted at a higher premium than the normal one, because a suffi- 
ciently sure basis for computing the proportionate increase of the 
premium is wanting. The expectation of life, on which the admis- 
sion of new members depends, is regulated by the table of mor- 
tality on which the premiums are founded. For this purpose, the 
well known table computed by Mr. Babbage according to the expe- 
rience of the Equitable Society has been adopted by the Gk)tha Life 
Office — ^with the modification, however, that the mortality of the 
higher ages, which that table seemed to represent as too small, and 
which in general appeared to be greater on the Continent than iix 
England, was augmented. It will be seen hereafter how useful and 
necessary such a change was. The mean age at death, according to 
the table thus modified, is 

VOL. V. ^ 



Operations of the Crotka Life Assurtmce Bank. 



Age. 




A(». 


Age. 






Ag 


60 when admitted at 15 to 17 


69 when admitted at 45 to 47 


61 „ 


» 


18 „ 21 


70 


» 


99 


48 „ 50 


62 „ 


9> 


22 „ 25 


71 


»> 


99 


51 „ 53 


68 „ 


» 


26 „ 29 


72 


J> 


» 


54 „ 56 


64 „ 


M 


80 „ 32 


73 


» 


79 


57 „ 59 


65 „ 


M 


88 „ 85 


74 


»> 


» 


60 „ 61 


66 „ 


M 


86 „ 38 


75 


w 


99 


62 „ 63 


67 „ 


9» 


39 „ 41 


76 


n 


9> 


64 „ 65 


68 „ 


» 


42„44 


77 


» 


99 


66 „ 67 



It results from Table I. (p. 327), that, of the 27,210 m^n- 
bers who were assured, 4,264 went off in lifetime, and 4,519 have 
died : the number of those who died was therefore greater than 
that of those who went off in lifetime — which is remarkable, con- 
sidering the short existence of the Gotha Company, and difers 
essentially from the experience of the English Life Assurance 
Offices. With these the case is entirely the reverse. For example : 
in the Equitable Society, at the end of 1829> after the Society had 
existed 67 years, the number of those who had died was 5,144, and 
of those who had left 9,324, the latter being therefore almost the 
double of the former. In 16 other Life Assurance Companies, on the 
experience of which a well known table of mortality is founded, and 
of which the oldest had existed not more than 29 yeiu», the number 
of deaths was 3,928, and the number of discontinued policies 11,226. 
The German heads of families seem therefore to execute with gteater 
perseverance the resolution they have once taken of being assured. 
The cause of it may partly be, that the revenue of that part of the 
public which takes a particular interest in Life Assurimce Com- 
panies, in Germany, and to which more especially persons engaged 
in civil employments belong, seems to be exposed to few^ changes 
as to income, and that the assured are therefore seldom obliged to 
drop their policies on account of an insufficiency of the means of 
payment. The 4,519 deaths among the assured were not all paid 
in accordance with the conditions of assurance ; there were among 
them not less than 100 cases of suicide ; in addition to which, the 
payment of the assured sum for 31 deaths was refused on account 
of intemperance on the part of the assured, of fraudulent declara- 
tion and statements ; 30 doubtful cases <^ them, on which lawsuits 
were instituted or intended, were adjusted by agreement and by 
partial payments of the assured sum : so that, upon the whole, in- 
dependent of the full value or market value of the pohcies paid 
according to the statutes in cases of suicide and drunkenness, only 
101 cases are deducted as not payable at all. 
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The following table shows the proportion of cash payments con- 
sequently made to that which was to be expected from the adopted 
table of mortality : — 

• Table II.— Claims payable during 1829-1853. 



Year. 


Amount* 


Expected according to 
the Table in use. 


Difference. 






Hi 

1^- 


Percent. 

of the 

Assurances. 






l» 


Thei 
Plus. 


e died 

Minus. 




PenoM. 


£. 


£. 


Pew. 


£. 


PerBons. 


£ 


£. 


PerM>ns. 


£. 


Persoiis. 


£. 


1829 


12 


2,157 


180 


0-93 


063 


1519 


3,997 


263 






319 


1,840 


1830 


16 


4,900 


306 


0-90 


101 


22-84 


6,241 


273 






6-84 


1,341 


1^1 


27 


7,186 


266 


090 


0-88 


32-38 


9.036 


279 






. 5-38 


1,850 


1832 


53 


14,614 


276 


1-30 


1-33 


50-25 


13,526 


269 


2-75 


i;688 






1833 


46 


10,147 


221 


0-95 


0-80 


64-81 


16,814 


259 






18-81 


6.667 


1834 


65 


15,471 


238 


116 


110 


7719 


19,415 


261 






1219 


3,944 


1835 


85 


23,628 


278 


1-34 


1-51 


89-34 


' 22,299 


249 




1,329 


4-34 




1836 


108 


25,600 


237 


1-47 


1-44 


103-42 


25.462 


246 


4-58 


138 






1837 


123 


31,059 


252 


1-60 


1-58 


117-99 


28,880 


245 


501 


2,179 






1838 


124 


30,271 


244 


1-37 


1-40 


133 88 


32.579 


243 


... 




9-88 


2,308 


1839 


123 


29,486 


239 


1-25 


1-26 


149-74 


36,318 


243 






26-74 


6,832 


1840 


136 


36,600 


269 


129 


1-48 


164-26 


39.562 


241 






28-25 


2,962 


1841 


158 


89,789 


252 


1-41 


1-53 


17902 


42,772 


239 






2102 


2,940 


1842 


191 


42,971 


225 


1-61 


1-56 


193«93 


46.107 


238 






2-93 


3,136 


1843 


201 


46.257 


230 


1-60 


1-60 


20855 


49,317 


236 






7-55 


3,060 


1844 


197 


48,629 


247 


1-49 


1-60 


224-81 


52,964 


235 






27-81 


4,335 


1845 


235 


54,457 


232 


1-69 


1-71 


24113 


56,754 


235 




,. 


6-13 


2,297 


1846 


224 


50,543 


226 


1-54 


1-52 


257-03 


60,284 


235 






33*03 


9,741 


1847 


289 


67,143 


233 


1-88 


1-93 


275-53 


64,311 


233 


13-47 


2^832 






1848 


326 


70,929 


218 


2-08 


1-98 


290-27 


67,786 


234 


35-73 


3.143 






1849 


835 


80,929 


242 


209 


2-21 


30228 


70,686 


234 


32-72 


10,244 






1850 


326 


79,514 


244 


1-96 


210 


318-57 


74,356 


233 


7-43 


5,158 






1851 


293 


65,571 


224 


1-69 


1-67 


337-52 


78,595 


233 






44-52 


13.024 


1852 


335 


79,271 


236 


1-83 


1-91 


359-54 


83,493 


232 






24-54 


4,222 


1853 


390 


90,514 


232 


205 


210 


382-07 


88,407 


231 


7-93 


2;i07 






Total.. 


4,418 


1,047,636 


6,047 


3728 


37-84 


4591-53 


1,089,960 


6,110 


109-62 


28,218 


28315 


70,499 


Average 
for one 


ll77 


41,905 


241 


1-49 


1-51 


183-66 


43,598 


244 










year.. 



























In reducing the money values, £1 is taken = 7 thalers. 

If from the number of d(ea1|is which was to be expected accord- 
ing to the table in use^ 4591*53, the real deaths 4519 are deducted^ 
there results a minus of 72*53 deaths, or 1^ per cent, of the number 
expected ; and if those 101 cases which have not been paid are added 
thereto, the diflFerence is 173*53, or about 3f per cent, of the claims 
expected. This diflFerence, which is on the favourable side, appears 
very trifling, and the table of mortality on which the calculations 
of the Gotha Life Oflice are founded has therefore proved upon the 
" whole perfectly convenient and safe. Much greater diflferences exist 
between other tables, constructed with the greatest care and founded 
upon an apparently perfectly safe basis, as will be seen hereafter. 

It will not be uninteresting to examine what the mortality has 
been, according to the diflFerent ages of the assured. This may 
be seen in the comparisons which the Gotha Life Ot&ce publishes 
every year, in its reports, of the real number of deaths with the 
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number expected,* by uniting the comparisons of each year into 
one, and taking into consideration how many persons have entered 
the Company and how many have withdrawn at the diflferent ages. 
Table III., following, shows this combination, together with the 
consequences resxdting from it. This table contains two deaths 
more than Tables I. and II., which happened before the end of 
1853, but were not announced to the Office until after the publica- 
tion of the report for this year. 

^ Table I. shows that the total number of persons assured in each 
of the last 25 years was 267,622. The majority of these persons 
was indeed assured, or exposed to the risk, during the whole course 
of the corresponding year; but those who entered and withdrew in 
any year were not in this case. Persons enter and withdraw during 
all periods of the year in about the same proportion ; consequently 
it may be assumed, for the computation of the rate of mortality, 
that the accession to the Company and leaving the same take place 
in the middle of the year, and each of the members who acceded 
and retired has been assured only six months in the first and last 
year. The above accession of 27,210 persons, and the withdrawal 
of 4,264 persons, have taken place in the different groups of age, 
in the manner shown in Cols. 3 and 4. If we deduct half of this 
total number (Col. 6) from the persons who were assured (Col. 2), 
we exhibit (Col. 7) the number of those persons who, upon an 
averj^e, were assured, or exposed to the risk, for the term of a 
whole year. Comparing with this number the number of deaths 
specified in Col. 8, we find the rate of mortality given in Col. 9. 



Table III.— 


Persons assured and Deaths during 1829-1853. 




Number 


Number 


I^nmber 
of 


Toj^ 


Half of the 


Number 
exposed to 




Bate of 
Mor- 
tality 

percent 


AGB8. 


of Persons 


of Persons 


Persons 


numbers 


the risk of 


Deaths. 




assured. 


entered. 


iSKae. 


3 and 4. 


in Col. 5. 


Mortality 

for a whole 

Year 




1. 


8. 


8. 


4. 


5.- 


6. 


7.* 


8. 


9. 


15—25 


2,312 


998 


137 


1,135 


567 


1,745 


8 


0-46 


26—30 


11,547 


3,731 


468 


4,199 


2,099 


9,448 


82 


0-87 


31—35 


28,842 


5,832 


716 


6,548 


3,274 


25,568 


234 


0-92 


36—40 


43,075 


5,795 


736 


6,531 


3,265 


39,810 


398 


1-00 


41—45 


48,971 


4,296 


705 


5,001 


2,500 


46,471 


483 


104 


46—50 


45,092 


3,050 


667 


.3,717 


1,858 


43,234 


627 


1-45 


51—55 


35,987 


2,056 


432 


2,488 


1,244 


34,743 


631 


1-82 


56—60 


25,594 


1,237 


254 


1,491 


745 


24,849 


689 


2-77 


61—65 


15,412 


205 


105 


310 


155 


15,257 


585 


3-83 


66—70 


7,327 


10 


35 


45 


22 


7,305 


444 


6-08 


71—75 


2,692 


. , 


6 


6 


3 


2,689 


243 


904 


76—80 


697 


.. 


3 


3 


1 


696 


79 


11-35 


81—85 


71 










71 


17 


23-94 


86—90 
Total.. 


3 










3 


1 


33-33 


267,622 


27,210 


4,264 


31,474 


15,733 


251,889 


4,521 
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If we cslsl tf gfbudoe on the kuit coliimn of this tabH we are im- 
mediately fi^lrtMik by the insignifleant mortality in the ages undeif 
65 years^ and the rapid inerease ef the same beyond that age. 
Althongh it is established by the usual laws of the dnration of 
hnman life that, after passing the first years of Hfe, mortality in- 
efeases from one stage of life to anothei*, and that especially the 
55th year forms an epoeh from which this increase takes place in 
much greater progression than before, yet other tables of mortality 
do not show in this respect So eonsiderable a contrast as the above 
table. This contrast becomes still more evident if the common 
average of mortality under 56 years and that above 55 years be 
eompared in different tables, and if it be computed for every one of 
thepa how much per cent, the average above 55 yearsi exceeds that 
under 55 years. 

Table IV. — Rate of Mortality under 55 years and above 55 years. 



AOBS. 


Gotha 
1829-18^ 


(Morgan) 1 


fleTonteeii 
EngUBh 


Widows' 

177t-184«. 

Vales. 
(Bnuie.)s 




France. 

Malei. 

WI7-1M1.« 


18M-184fi.« 

(Quetdet) 


HanoTer, 
kam,t)7 


Saxony. 

Mal» 
18M-180OL 

(Leon- 


LifeA;i- 
Rvnuice 
Offlceg^ 
i7aa-i8io. 


26— SS*" 
56—85 


M8 
9-50 


118 
815 


149 
8-20 


1-32 
9-47 


1-37 
8-26 


1-22 
8-81 


1-98 
8-79 


1-58 
9-63 


1-59 
10-69 


Increased 
percent] 


70S 


5.90 


58? 


619 


502 


932 


344 


509 


572 



' Tables showing the total nnmber of Persons assured in the Equitable Society from 
its commencement in September, 1762, to January 1, 1829. By Ar. Morgan. London, 
1834, page 28, Table G. 

* Series of Tables calculated from a New Bate of Mortality amongst Assured Liyes. 
By Jenkin Jones. London, 1843, Table X. 

> Masius VersicherongBseitung fUr 1847, pp. 187, 196. Assuianee Magadne, VoL 
III., page 29. 

^ Sixth Annual Report of the Registrar-General London, 1845, t>p. 597, 598. 

^ Journal de TEcole Royale Polytechjiique. Tome XVI. Paris, 1838, page 306. 

^ Annuaire de TObservatoire Royal pour 1850, par Quetelet Brussels, 1849. 

7 Die Verhaltnisse der Berijlkening und der Lebensdauer im Konigreidi HanooTer, 
Ton Dr. A. Tellkampf. HanoTer, 1846, pp. 120, 121. 

^ Statistische Mittheilungen aus dem Konigreich Sachsen, herausgegeben vom Statis- 
tisehen Bureau des Mmisterium des Innem. 11. Abtheilung, IL Lieferung. Dresden, 
1852. (A most excellent work). 

The Gotha Life Office accordingly shows the highest mealiure of 
the gradation of mortality firom one period of life to the other. 
Whilst the mortality amongst the assured members is uncommonly 
low in the fbrmer, it is uncommonly high in the latter. 

It will not be uninteresting to examine the proportion which 
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ezunbi betfireen the mortality of the persons insured by the Ootha 
Life Office and that of the assured by other similar Companies. 
Those Offices which assure only healthy persons^ demanding at 
least a medical certificate of health of everyone who desires to 
become a member, must experience a much less mortaUty amongst 
the assured than we find in a mixed population^ provided the 
necessary care be taken and proper precautions used. It is not 
to be denied that life assurance offers peculiar attractions to weak 
and sickly persons affected with hidden complaints^ whom the fear 
of an untimely death oppresses^ more than to healthy vigorous men^ 
and that it impels them much more to seek admission into such a 
Sooiety. There exists a striking difference between the Offices assur- 
ing sums payable at death and those assuring annuities. Whilst it is 
chiefly healthy and vigorous individuals^ who have the prospect of 
a long enjoyment of the annuities they are about to purchase^ who 
throng to the latter Companies^ and such Societies naturally con- 
sist of persons in the most perfect state of healthy Life Assurance 
Offices have always to struggle with the opposite elements. In 
this struggle they are not always successful; notwithstanding all 
care and precaution^ they are sometimes deceived. At all events^ 
the majority of the persons assured by them possess only a moderate 
measure of health at the time of their acceptance ; they are^ indeed^ 
firee from such diseases and complaints as are attended with ^ 
speedy deaths but not from slighter affections^ which^ though not 
presenting instant danger^ may yet lay the germ of death by and 
by. While perceptibly bad health is excluded^ because it would 
cause an evident loss^ persons who form select specimens of healthy 
confiding in a duration of life which they think not likely to be 
shortened^ are but little attracted. Persons enjoying a moderate 
measure of healthy being sometimes reminded of dangerous diseases 
by little indispositions^ are however warned to attend to their 
healthy live in general carefully and regularly^ and frequently reach 
therefore an advanced age. In them the proverb is verified^ that 
creaking waggons often last longest. 

The influence which the medical examination has on the dimi- 
nution of mortality amongst the assured evidently appears greatest 
at the time of admission^ and in the years immediately following it. 
The admission to the Office being by preference at the younger 
ages^ and particularly in the ages of 30-45 years^ mortality must 
also be but trifling in these and the next classes of age. After* 
wards^ the state of the health of the assured members becomes by 
degrees of a more mixed character^ and therefore the mortality 
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increases. A principal reason of this increase is^ that a great 
number of assured persons withdraw during life. The majority 
of the individuals who drop their assurances during life and suffer 
the loss connected therewith being quite healthy, but the mem- 
bers who become sickly regularly continuing their assurances, the 
average state of health of the Society must be deteriorated in the 
higher ages, and mortality of course increased, in these classes. 

The increase of strictness and precaution at the acceptance of 
new members will therefore principally produce effect on the 
mortality at those classes of age at which admission principally 
takes place, and in those which immediately follow, but have less 
influence on the classes of later ages, in consequence of the above- 
named circumstance. 

Table V., following, shows the rate of mortality among the 
members assured by the Grotha Life Office and of those in the 
English Offices. We perceive that the mortality under the age of 
55 years is nearly equal in both cases. Beyond this age, on the 
contrary, the mortality is not so great amongst the members of 
English Companies as of the Grotha Office. The reason of this 
difference is, in our opinion, not to be sought in the circumstance 
that the English Companies are more circumspect in the reception 
of new members, and that the physicians there, in consequence of 
their more extensive experience in this field, understand better than 
the German ones how to estimate the duration of human life by 
the different condition of their state of health. If this were the 
case, the effects would be seen more in the ages below 55 years. 
That this difference does not present itself till the higher ages, is a 
proof that there must be some other reason. We can only come to 
the conclusion that, in general, mortality is less at the higher ages 
in England than in Germany. 

In examining the above table, every reader will be struck by 
the very trifling mortality amongst the members of the Friendly 
Societies in England. Though these Societies in a great measure 
comprise only tradesmen, workmen in manufactories, and labouring 
men, and though we are accustomed to think the mortality in the 
lower classes of the people greater than in the middle and higher 
ranks, by whom life assurance is generally resorted to, yet it is 
just the reverse in England. We cannot doubt the correctness of 
this observation, on account of the high respectability of the two 
authorities, Neison and Finlaison, the latter of whom entered on 
the inquiry of the returns made by order of Parhament. We will, 
however, hmit this observation only to England, and not extend it 
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to the Continent, especially not to Gennany. Respecting the latter 
country there are still wanting sufficiently sound and extensive 
observations to answer this question with preci^on; what^ how- 
ever, the author has observed in smaller circles does not admit the 
application to Gennany of the observations which have been made 
in England. On the contrary^ with us, mortality among the mem- 
bers of Funeral Funds and Funds for Sick Allowances to persons 
of the less wealthy population, a great number of which exist in 
Crermany, is much greater than in the middle and higher classes ; 
and, in order to enable these Asaociations to continue in existence, 
the contributions of the members must be fixed higher tor Funeral 
Funds here than for Life Assurance Companies. 

One important circumstance must, however, not be left quite 
out of consideration. The experience on which the tables of 
mortality of the Equitable Society and of the seventeen English 
Life Assurance Companies are founded goes back to the last 
century, and^ as regards the Equitable, as far back as 1762. The 
experience of the Friendly Societies commences only from a recent 
period. It is known that mortality has decreaefed since the restora- 
tion of the universal peace in Europe, and the difference would 
perhaps not be so great as the above table indicates^ if we could 
compare onlf the more recent experience of the English Life 
Assurance Companies with that of the Friendly Societies. The 
experience of the Gotha Office is likewise of the later period — ^it 
agrees with that of the Friendly Societies in the class of 41-45 
years, but shows a higher mortality for all other classes of age, and 
this difference is greater for the higher than the lower ages; which 
perfectly agrees with and confirms the observation before made, 
that a less mortality is experienced at th<^ higher ages in England 
than in Germany. 

The last of the above columns shows the proportion of the 
mortality of the Gotha Office to that of the Prussian Widows' 
Fund at Berlin. This institution, which has been in existence 
since 1776, was formerly open to everyone in all Germany, but has 
been limited since 1830 to individuals in civil offices in the king- 
dom of Prussia, the contributions of the members being too low and 
great losses having resulted, which the Prussian government must 
cover. Up to the year 1845 more than 40,000 married couples 
had been admitted; amongst whom, up to that period, 11^501 
deaths of husbands and 12,788 deaths of wives and widows had 
happened. Belying upon these data, Brune has computed the 
two celebrated tables of mortality, which deserve great confidence^ 
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as well on account of the accuracy as of the extent of the observa- 
tions. Though both Companies (Gotha and Berlin) obtain their 
members from nearly the same classes of population — ^that is to 
say^ from the middle and higher classes^ especially of men in 
office — ^yet the mortality is considerably higher in the Prussian 
Company than in the Gotha Office. The cause of \h\& difference is 
partly to be found in the circumstance that the Widows' Fund 
does not proceed with the same, strictness as the Gotha Office in 
the admission of its members^ but demands only the production of 
a general and sh(^ testimony from the physician of the party 
desirous of admissicm^ without entering into a closer and more 
accurate examination of his health; partly in the circumstance 
that the experience of the Prussian Widows' Fund extends princi- 
pally over the end of the last and the beginning of the present 
century, when the rate of mortality was greater than during the 
last 40 years. The considerable difference in the ages of 41-55 
years, at which the mortality in the Gotha Company is much 
diminished, in consequence of a greater strictness on admission^ 
shows that the former of those reasons had a great influence and 
effect. 

In order to show more clearly the difference which is produced 
in mortality by the medical examination of the persons who desire 
to be assured, we exhibit in Table YI. [see p. 336) a comparison 
of the mortality at the Gbtha Office with that in several mixed 
populations. 

We still want in Germany a general table of mortality of some 
authority. In most of the German States, sufficient attention is 
not paid to the statistical facts requisite for the computation of 
such a table^ which can only be obtained by accurate enumerations 
of the people, often repeated, subdivided according to the classes of 
age, and by keeping accurate registers of deaths. The greatest 
confidence may be reposed in the tables of mortality computed 
by Tellkampf for the kingdom of Hanover, and by Leonhardi for 
the kingdom of Saxony ; we have therefore made use of them for 
comparison. Though all the observations forming the basis of 
these tables have originated in recent times, yet both tables indi- 
cate for all ages an essentially higher mortality than that which 
rules amongst the members of the Gotha Company ; the examina- 
tion of health to which these members were obliged to submit at 
their admission has therefore contributed in no slight degree to the 
diminution of mortality. 

The same fact results from a comparison with the mortaUty in 
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Belgium— a country the greater part of which belonged to Germany 
for a considerable time^ which is inhabited by a Grerman race^ and 
where German manners and institutions are still to be found. 
Mortality is much greater here, especially at the younger ages, 
and somewhat lower at the higher ages, than amongst the persons 
assured in the Gotha Office. The latter difference would very 
likely not be observed, or perhaps fall even on the opposite side, 
if precisely the same ages could be compared with each other; 
Quetelet, however, has given the mortality in leaps from 5 to 5 
years, and for the ages of 25-29, 30-34, 35-39, &c., in the 
most recent table, which I have made use of, and which seems to 
deserve the greatest confidence. All these classes of age are there- 
fore a year lower than in the other tables given for comparison, 
which makes an essential difference for higher ages, and naturally 
gives the average of mortality too low in comparison with the other 
tables. 

(To be continued. J 



Memoir of the late Griffith Davies, Esq., F.R.S.; abridged from a 
more extended one, by his Nephew, Thomas Barlow, Esq., of 
the Metropolitan JJfe Assurance Society. 

Mr. GRIFFITH DAVIES was bom on the 28th of December, 
1788, at the foot of Cilgwyn Mountain, in the parish of Llan- 
dwrog, Carnarvon. His father, Owen Davies (or, in Welsh, Owen 
Dafydd), who was a most industrious and worthy man, held a 
small tenement, and devoted his spare time to work in the neigh- 
bouring slate quarries. His family consisted of four sons and three 
daughters. A short time previous to the birth of his second 
child, Griffith, a brother of his died whose .name was Gryffyth 
Dafydd, and out of respect for his memory Mr. Davies was called 
after him ; otherwise he would have been named " Gryfiydd 
Owen,^' in accordance with the custom of the country, which gives 
for a surname to the son the Christian name of the father. Mr. 
Davies, when a child, was exceedingly delicate, so much so that 
his parents entertained great fears as to whether they would be 
able to rear him ; but his health somewhat improved as he grew to 
manhood. 

The spot on which he was ushered into life was at that time 
completely isolated. There were no schools of any kind whatever 
either in the parish of Llandwrog or in any of the parishes adjoin- 
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ingy and on tfa»t aooount Mr. Dmes^ fftther^ like moat of lik neigh- 
boiirs, luid never been tai^ht to read in any language; but his 
mother^ who was a delicate womaiij possessing nevertheless a larg^ 
amount of common sense and mental power^ had by some means 
learnt to read the Weldi Ismguage tolerably welL The first in- 
struction Mr. Davies leyer received was at a Wel&^ Sunday-school^ 
originated and cx)ndiicted by a poor man who worked in the slate 
quarries. This poor fellow met with considerable opposition in this 
good work from many of the inhabitants, who thought that learn- 
ing to read wbs by no means proper employment for Sunday. 
Mr. Davies, however, as long as he lived, considered himself very 
much indebted to that worthy man; and by means of this and 
similar efforts he soon acquired the art of spdling and reading the 
Welsh language, and also a little writing; but in consequence of 
his ddicate state of health his progress was much retarded. 

When about seven years old, a school for teaching Enghah was 
opened in the adjoining parish, the master of which lodged at 
a house where an aunt of Griffith Davies was in service. On one 
occasion this person asked Griffith to perform some Uttle errand for 
him, and rewarded him with a penny, telling him at the same time 
to buy a book and come to schooL Griffith went home full of joy, 
and related to his parents all that had passed between him and the 
schoolmaster; and, the penny book being procured, he was forth- 
with despatched to school, a distai&ce of two miles across a rough 
imd rugged country, taking with him a little refreshment merely. 

At the aid of the first week he brought home his penny book, 
stating that he had learnt it all and that he wanted a spelling-book, 
which was promptly procured, and he continued in his atten.dance 
there for five or six quarters, at the. rate of %s,6d. per quarter; 
but, although he was beginning to acquire the art of reading 
English tolerably well, yet, from the circumstance of all his rela- 
tions and his associates being exclusively Welsh, he could make 
but little progress in understanding the meaning of what he read. 

Being now between eight and nine years old, Griffith, or Guto 
as he was called in the country, was taken home from school to 
render what little assistance he could upon the land held by his 
father. When about the age of twelve, he was sent to an English 
day-school established in the parish where he was bom; but, owing 
to the straitened circumstances of his parents and the dearness of 
provisions, occasioned by the bad hsurvests of the years 1800 and 
1801, he was again taken from school before six months had 
elapsed, and hired to a distant relation on a neighbouring farm. 
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to drite horseS) ^mt iti nmniiii&g and {)}aaghi]ig hiid^ and for 
similar duties^ his wages bding at the time his only tsaippott. 

At the age of fottrteen he became pe]*maxieBtly engaged in the slate 
qcmrms ; and^ having passed through tl^ us«ud 4^rdeal of apprentice- 
iMf, he in a is(hort time began to -earn a man's wages^ support faims^f, 
and save a little money. By this means^ at the age of "seventeen 
he placed himself again in an EngUsh daynschool at Canaiarvon^ and 
at this comparatively advanced age began to learn for the first time 
. the principles d the nnmeration table. It is worth observing, tb«t 
tdthough he had manifested considerable acutenessand iugenuifty in 
the manufacture of various articles of ornament and utility, it had 
never before been discovered that he had a espacky or liking for 
figdres in any way whatev^; but in three months' timie he was 
enabled to go through an elementary system of arithmetic^ and 
made considerable progress in spelling, reading, and writing the 
English language, although the principles of grammar were as yet 
entirely unknown to him. On his return to the quarry at the ex- 
piration of the t^ree months he became fully conscious that he pos- 
sessed some power which he was before unconscious of, and which 
was continually becoming developed. Every moment now that he 
could spare, he might be seen with his n:on pen covering some of 
the slates which he had to manu£BU3ture widi arithmetical calcula- 
tions, and no doubt by this means he made considerable progress 
in acquiring that expertness and dexterity in computations whidi 
in afterlife proved'so useful to him. 

Having now amved at the age of nineteen, and finding that 
almost all those who had learnt a Uttle English succeeded in attain- 
ing to something higher than mere manual labour, Griffith began 
to feel a strong inclination to go in search of some emplojrment 
in England, so as to have an opportunity of improving himself 
in the language. Determined as he was upon this adventure, his 
ideas at the time were not by any means exalted : all he seemed 
to care for was, to have something to do in any part g£ England 
by means of which he could maintain himself whilst he made fur- 
ther progress in the English tongue, and then to return to his 
native country. 

Having collected together the little money which he had ma- 
naged to «ave, and procured a few letters of recommendation to 
persons in the metropolis, he sailed from Carnarvon on or about 
the 6th of September, 1809. The vessel arrived in London on the 
15 th September, 1809 ; and Griffith, having no relations or friends 
in London, was kindly allowed by the master to remain on board 
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for a few days^ and was taken about by him^ so as to learn his way, 
and seek some employment in the great city. . 

Before Griffith left home^ a neighbouring farmer had requested 
him to carry half a guinea as a present to his nephew^ who was 
at a school at Cambridge Heathy Hackney Road^ which errand 
Griffith willingly undertook to' perform; and on his calling at 
that school he was first introduced to the lady of the house, who, 
observing his extreme timidity, and that he was but imperfectly 
acquainted with the English tongue, called a Welshman who was^ 
then engaged at the school^ to speak to him. His fellow country- 
man received him kindly^ and, learning what his object was, sug- 
gested to him that^ if he had the means^ the best plan would 
be to place himself at a school — adding, that he had no doubt he 
would be able to get a situation as an usher at the then ensuing 
Christmas vacation. Having performed his errand^ Griffith adopted 
this suggestion at once^ and lost no time in seeking lodgings and 
a school on his way to the vessel that very day. 

The assistant at Cambridge Heath School advised Griffith to try 
to improve himself in writing and grammar; but when he went to 
school^ so little was his delight in the one or the other of those 
studies^ that his mind even recoiled from them, and from every 
subject whatever except arithmetic: and finding the master at 
this school unable to be of any great assistance to him in that 
science^ he changed to another, and from that to a third school, till 
at last he met with a man of. the name of Westbrook, in West- 
minster^ much of the same disposition as himself, and who acted 
towards him more as a father than a stranger : he used to assist 
him in seeking to obtain situations, and even drew up an adver- 
tisement for him with that object^ suggestidg also that he should 
leave his address at some of the school stationers, stating himself 
to be in want of employment. 

Failing in these endeavours, and seeing no chance of being em- 
ployed in any intellectual capacity, he fully made up his mind to 
seek a situation as a porter or messenger, and went about for that 
purpose ; and it is due to him to remark, that he never shunned 
work of any kind, whether mental or manual. Having been one 
whole day thus engaged, and being unsuccessful, he returned home 
quite broken-hearted, not knowing what to do, unless to return to 
his own country; but on his reaching his lodgings, a ray of light 
shone upon him in the shape of a letter from a schoolmaster in the 
neighbourhood of Sadlers' Wells, of the name of Rainalls, re- 
questing that he would call upon him, which he did, and was 
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engaged as the arithmetical tutor of his school^ at a salary of i£20 
a year, with his board and residence. This was in January^ 1810; 
and as he had nothing else to do but to attend to the arithmetical 
and mathematical departments^ he had a good deal of time at 
his disposal^ which he assidaously devoted to the cultivation of 
his own mind^ especially as regarded English grammar and mathe- 
matics^ in the latter of which he soon made such proficiency as to 
be able to calculate the times of the ecUpses and exhibit their 
mode of occurrence by diagrams. 

With this gentleman Mr. Davies remained until the summer of 
1811^ when^ some apprentices of the establishment having become 
capable of undertaking the duties of it, Mr. Davies^ services were re- 
quired no longer. It now having become known that he was about 
to leave Mr. Bainalls, a Mr. Birt, schoolmaster in the Barbican^ 
informed him that there was a schoolroom vacant, at a very low 
weekly rent, in James Street, Old Street, and suggested to him 
the propriety of hiring that room and beginning on his own ac- 
count. This Mr. Davies ventured upon, and Mr. Birt was obliging 
enough to let two of his own sons attend there at the com- 
mencement, Mr. Bainalls still employing him to give private 
lessons at his establishment. In order at the same time to pro- 
secute his own studies, he joined the Mathematical Society, whose 
meetiBga were held in Crispin Street, Spitalfields; and he was 
often heard to say, that the extensive library possessed by that 
Society, and the assistance rendered him by some of its intellec- 
tual members, were of incalculable benefit to him. 

In the summer of 1812 he ventured upon a good-sized house in 
Lizard Street, Bartholomew Square, Saint Luke's, and most of his 
old scholars followed him thither, and in the month of November 
he thought his prospects justified his taking a wife; but soon after 
that important step, most of the younger members of his school 
left him on account of the streets, which were new and unpaved, 
becoming almost impassable, and during the greater part of that 
winter his prospects were materially clouded. He did his utmost 
to maintain himself and wife by correcting the press of a Welsh 
magazine then pubUshed ; and about this time he also commenced 
writing his Key to Bonny castle's Trigonormtry. In the month of 
October, 1813, his first child, a daughter, was born — his joy for 
which event was no doubt greatly alloyed, in his then straitened 
circumstances, by his consciousness of the increased rei^nsibility 
which it involved. 

It was to the first edition of Bonnycastle's Trigonometry that 
VOL. V. 2 a 
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Mr. Davies originally wrote his Key, and which contained in par- 
ticular one extremely difficult problem he had for a long time 
laboured to solve^ seeking the assistance of a celebrated writer in 
the Lady's Diary, who after several weeks of trial did not seem 
to be more successful than himself; but at last Mr. Davies^ with 
unwearied application, devised some mechanical means to assist his 
conception^ and succeeded in solving the problem. Unfortunately, 
however, as he was about to put the Key to press, a second edition 
of the work appeared, in which the problem in question had been 
omitted, and a number of other alterations made — and this, of 
course, rendered it necessary for him to write the Key afresh ; but 
so poor was he at the time, that he had not a sufficient sum of 
money to buy himself a copy of the second edition, and he was 
actually obliged, to take some books from his then scanty library, 
which were almost equally indispensable to him, to a bookseller's 
shop, in exchange for a copy of the new edition. In spite of all 
difficulties, the Key to the Trigonometry came through the press in 
the summer of 1814. 

Although the publication of this work was of but little pecuniary 
advantage to him, still it answered the purpose well, in bringing 
his name before the public and establishing his character as a 
mathematician. Soon after this he began to receive private pupils ; 
and amongst the first of these was a gentleman connected with an 
Assurance Office, who, being desirous of studying the theory of life 
assurance, was recommended by a Mr. Crossley, the then President 
of the Mathematical Society, to Mr. Davies, as a person likely to be 
able to give him instruction. This was at a time when Mr. Davies 
had no knowledge whatever, either theoretical or practical, of the 
subject of life assurance ; but he set his pupil to learn algebra, 
whilst he procured the necessary books and prepared himself to give 
lessons on life annuities and assurances ; and by the time the pupil 
had gone through a limited course of pure mathematics, more par- 
ticularly algebraical equations, the master was quite conversant with 
the subject of annuities and assurances, having concentrated his 
whole force for a time on that one point. This is the simple ac-^ 
count of the circumstances which led Mr. Davies to a study which it 
is well known ever afterwards chiefly occupied his attention. This 
gentleman,. being much pleased with Mr. Davies's teaching, intro- 
duced a second pupil, and he a third, and so on, several of whom 
became very useful and influential men in society, and continued, 
during their lives, on the most friendly terms with Mr. Davies. 
Amongst others whom he had the honour of teaching was the 
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celebrated Sir John Franklin, who, after many years of service at 
sea, came to him to perfect himself in some of the higher branches 
of the science of navigation. Mr. Davies entertained the most 
profound regard for that eminent navigator ; and in conversation, 
whenever the melancholy loss of Sir John Franklin was alluded 
to, would invariably speak of him as one of the most unassuming 
and gentlemanly men that he had ever met with. 

Mr. Davies' prospects now beginning to brighten a little, re- 
ceiving many pupils, both public and private, he, in the summer of 
1815, removed to Bartholomew Square, and for the first time 
arranged to have his school elsewhere. In 1816 he removed to 
Gannon Street, where he opened a more select school, for a limited 
number of pupils, chiefly in mathematics, and during his half holi- 
days he engaged himself in giving lessons to several of the scholars 
of the Merchant Tailors' School. He received an offer of payment 
for the whole year, on condition that he would keep himself free 
to give lessons during college vacation only. 

Amongst others, he now began to teach gentlemen holding the 
appointment of actuaries to Life Offices, and even made calcula- 
tions for some of those institutions ; and as he had, by means of 
study and tuition, become somewhat familiar with the theory and 
practice of life assurance, he was encouraged to aim at becoming 
himself an actuary; but he found it difficult to get anyone to 
recommend him ; and feeling this, he introduced himself to the 
late venerable William Morgan, of the Equitable Life Assurance 
Society, stating his intention of becoming a candidate for the 
situation of an actuary, and requesting that Mr. Morgan would 
be good enough to examine him on such subjects as an actuary of 
a Life Office ought to be familiar with, and would favour him with 
a written opinion as to his acquirements. Mr. Morgan received 
him most courteously; he did not formally examine him, but 
elicited from him sufficient to enable him to furnish the required 
certificate. Mr. Davies was, however, unsuccessful in his first 
application to become connected with an Assurance Office. 

In December, 1819, he was advised to submit to the Society of 
Arts a sundial of a peculiar kind, engraved on slate by him some 
years previously, which dial showed the following particulars : — 

1. The hour of the day in London. 

2. The hour of the day at Fekin. 

8. The sun's place in the ecliptic, and the curves traced out by 
the shadow of the summit of the gnomon at the entrance of the 
sun into each of the twelve signs of the zodiac. 

2 A 2 
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4. The day of the month. 

5. The sun^s declination. 

6. The time of the sun's rising. 

7. The time of the sun's setting. 

8. The length of the day. 

9. The time from the sun's rising. 

10. The sun's altitude. 

11. The sun's azimuth. 

12. The equation of time to mean noon. 

13. The day and hour when the sun is vertical at several places 
situated between the tropics. 

14. The proportional quantity of solar rays falling obliquely 
on a given surface^ as compared with the quantity falling vertically 
on a like portion of surface. 

Of the construction of this dial, a full description will be found, 
with plates, in the TVansactions of the Society of Arts for the year 
1820, in the summer of which Mr. Davies had the honour of re- 
ceiving the large silver medal of that Society, through the hands of 
its then President, the Duke of Sussex. 

About the beginning of the year 1821, Mr. Davies, having 
been engaged to give lessons to a gentleman connected with a 
certain Life Assurance Office, but who was preparing to become 
one of the principal officers of another, then about to be formed 
under the name of the *' Guardian Assurance Company," was invited 
to attend to give his advice and assistance to the projectors of the 
proposed Company at their preliminary meetings, to discuss and 
decide upon the nature of its constitution. He was also engaged to 
construct the requisite tables ; and at the close of the same year the 
Company was fairly established at its present well known house in 
Lombard Street. Not long after this, he was appointed consulting 
actuary to that Company ; and about the same time he obtained 
the appointment of actuary to a Company then being established 
by Sir George Stevens, for the purpose of purchasing reversion- 
ary property — ^a branch of business which, up to that period, 
had been confined chiefly to individuals. For this Company he 
constructed most elaborate and useful tables, concerning which 
more perhaps will be said on future occasions. But in passing, it 
may be useful to glance at one paragraph of the first of the valu- 
able reports which he made to that Company, dated August, 
1823, as it refers to a subject which must be full of interest to all, 
viz., the gradual diminution of mortality in this country, and shows 
that Dr. Farr does not stand alone in the opinion which he has 
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from time to time expressed as to the Northampton Table of Mor- 
tality:— 

" By laborious investigations, I have ascertained, upon indubitable 
evidence (which I could not think it prudent at present to disclose, as it is 
my intention to publish a work on the subject at the earliest opportunity), 
that a gradual diminution has taken place in the mortality among the in- 
habitants of this country throughout the last 100 years ; and that, taking 
all ages together, out of the same population, that 

106 persons died annually from 1720 to 1730 

Only 104 „ „ „ „ 1730 „ 1740 

" 92 „ „ „ „ 1740 „ 1750 

85 „ „ „ „ 1750 „ 1760 
84 „ „ „ „ 1760 „ 1770 

86 „ „ „ „ 1770 „ 1780 
79 „ „ „ „ 1780 „ 1790 
75 „ „ „ „ 1790 „ 1800 
70 „ „ „ „ 1800 „ 1805 
66 „ „ „ „ 1805 „ 1810 

„ 61 „ „ „ „ 1810 „ 1815 
and 62 „ „ „ „ 1815 „ 1820 

Supposing therefore, the Northampton Table to have been a correct index 
of human life at the time it was formed (from 1735 to 1780), it follows as 
a necessary consequence that it cannot at present be looked upon as giving 
anything like the real duration of British Kves." 

At the close of the year 1823, in consequence of the unprece- 
dented success of the Guardian, Mr. Davies was appointed the 
regular and permanent actuary to that Company; an appointment 
which he honourably held for nearly a third of a century. 

Towards the close of the year 1825 Mr. Davies casually 
heard that the celebrated Mr. Charles Babbage was conducting 
through the press a work on life annuities, containing a table of 
mortality deduced from the experience of the Equitable ; and as he 
considered a table, deduced by himself from the same source, one 
of the leading features of his own work, which he had no pros- 
pect of completing for some time, he immediately had an extra 
number of the tables comprised in his intended work printed oflF, to 
which he prefixed a few pages of practical examples, and a short 
explanation of his new columnar method of computing the values 
of annuities and assurances, which he considered both an improve- 
ment and an extension of Barrett^s method, and published them in 
the shape of a tract on life contingencies, in the winter of 1825-6, 
before Mr. Babbage's work made its appearance. 

His reputation had now become established as an actuary, and 
references were made to him from various Assurance and Annuity 
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Societies in England^ Scotland^ Ireland^ America^ and the continent 
of Earope. In 1829 the Honourable Court of Directors of the 
East India Company^ wishing to have the state of the Bombay 
Military Fund investigated and reported on^ submitted the whole 
documents concerning it to the attention of Mr. Davies^ who made 
elaborate investigations into its present state and future prospects ; 
land from this period up to about the year 1851 he had^ it may be 
said, constantly under his attention the affairs of some one of the 
Indian funds. He wrote not less than nine reports on the funds 
in Bombay^ six on those in Madras^ and five on those established 
in Bengal^ each of such reports containing extensive tables^ grounded 
on an investigation into the contingencies of life^ death, marriage, 
and fecundity found to prevail in them. He was also engaged 
from time to time for the Bank of England. 

In the year 1831 Mr. Benjamin Gompertz, formerly of the 
Alliance Life Assurance Society, who had been Mr. Davies' rival 
candidate for three several appointments as actuary, invited Mr. 
Davies to accompany him to a meeting of the Royal Society, of 
which Mr, Gompertz had been a respected member for many years ; 
and soon after, on the personal recommendation of Mr. Gompertz, 
Mr. Davies was elected a Fellow of that honourable Society. Mr. 
Davies, in afterlife, used to speak in the most unqualified terms of 
the generous disposition and kindness of Mr. Gompertz towards him 
— ^the more remarkable, after the rivahy which had so frequently 
occurred between them. 

Mr. Davies^ knowledge of languages was but limited. He knew 
his native tongue (the Welsh) well, as it had been the only medium 
by which he could convey his thoughts to others until he had nearly 
attained the age of manhood; and not only was he a fluent speaker 
in that language to the day of his death, but had also studied it 
grammatically, and had lectured and written on various subjects in 
it ; and although he had but a very slight acquaintance with Latin, 
and had not had the advantage of knowing Greek, French, or Ger- 
man, still he had, without doubt, made himself, in spite of all 
difficulties, a good English scholar ; and so much had he exercised 
that language as an instrument to communicate his thoughts, that 
he could use it with remarkable success. He had a great horror 
of verbosity, as he knew from experience how easy it is to encumber 
a train of thought with a multiplicity of words. He had also 
the same feeling with regard to the language of notation, his aim 
always being to simplify it as much as possible. He could not 
bear to have many letters in his formulae : " they are fatiguing 
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to the mind/' he would say^ '^and sometimes calculated to 
mislead/' 

Mr. Davies was a man of very deeply religious feelings from 
his youth, and he became still more impressed with a sense of re- 
ligion on his arrival in the metropolis. He endeavoured to make 
every worldly pursuit subordinate to that of his eternal welfare. 
For many years he was a faithful member, and one of the principal 
supporters, of a chapel in Jewin Street, GripplegatCj belonging to 
a body of Dissenters called the '^ Welsh Calvinistic Methodists,'' 
the service being performed in the Welsh language, and the tenets 
very similar to those of the Established Church of England. . Mr. 
Davies, for several years before his death, had absented himself 
from all society ; when in a state of health able to leave the house, 
the only two places he frequented were his office and his chapel : 
and the Bible had at that time become his almost exclusive study. 

He rendered considerable assistance to his family, and sup- 
ported his parents for many years — ^more particularly his father, 
who lived to the age of 93, and died on the 21st March, 1854, 
exactly one year prior to his own decease. 

Mr. Davies was married twice — the first time in 1812, to an 
English person, to whose memory it is due to remark that she 
never murmured at his poverty or want of success ; but, on the 
contrary, devised every possible means to keep up his spirits under 
their pressure. She died in the year 1836, when Mr. Davies 
had removed to Palmer Terrace, and was living in very different 
circumstances from those in which he had commenced his career 
with her. They had four daughters, of whom the youngest only 
survived to the age of maturity, and who is now married to a re- 
spectable solicitor. The loss of his three children and his beloved 
wife was a severe trial to him. 

He married, the second time, in the year 1841, a widow 
lady, a native of Wales, who, from her quiet and domesticated 
habits, was a very suitable partner for him in his less active days. 
They had one child, a son, who is now grown up to be an intel- 
ligent youth, bearing his father's name. 

^ In the winter of 1847 Mr. Davies was afflicted with a severe 
influenza, which fixed on his lungs a chronic bronchitis, from which 
he suffered during the remainder of his days. In February, 1853^ 
he had another severe attack of bronchitis, which confined him to 
his room for several weeks together, but which he gradually reco- 
vered from for a time. 

On the evening of the 5th December, 1854, after being en- 
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gaged for several hours in a conversation of a nature tending 
rather to excite him^ he had a paralytic stroke^ which was followed 
by all the consequences of such an attack ; and he gradually sank 
until he died, on the 2l8t March, 1855, after several weeks of in- 
tense suffering. The able medical men who attended him during 
his illness, and performed a .post-mortem examination, reported 
that he died from the combined effects of bronchitis and paralysis. 
It may be interesting to the phrenologist to know that both phy- 
sician and surgeons gave evidence that his brain, though not very 
large, was one of the most compact and healthy they had ever 
seen. 

Thus ended a career which will be ever memorable as con- 
nected with the mathematics of hfe assurance, and which affords 
another remarkable instance of the successful pursuit of knowledge 
under difficulties and disadvantages of no ordinary description. 
For those who are in the habit of consulting the pages of this 
Journal, the events here recorded will scarcely fail to possess some 
interest ; nor will probably the general reader regard with entire 
indifference the circumstances of a life distinguished, as was that 
of the subject of this memoir, by so signal a triumph over the 
early '^ encumbrances of fortune/* 



NOTES AND QUEEIES. 

Premiums required for Life Assurance when Interest is allowed to the 
Assured upon them. 

We have noticed a proposition pat forward of this nature, and it is 
worth while to inquire what consequences it involves. 

If we suppose that all the interest realized is allowed, the conditions are 
equivalent to the granting assurances in consideration of payments which 
bear no interest, and the rates of premium for the risk merely will be equal to 
the sum assured divided by 1 + the number of integral years' expectation at 
the given age. Thus, at 25, taking the experience mortality, the net annual 

premium per cent, will be -— - = 2*632; at 35 it will be -—-= 3*226; 
oo 31 

at 45, -Trr= 4- 167; and so on; which rates, it will be remembered, afford 
24 

no provision for anything beyond the sum assured. If more interest be 

realized than is allowed, then of course less rates will be required. 

Ed. a. M. 
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Form of Life Assurance Policy in use a Century ago. 

" In consideration of five pounds for one hundred pounds for one year, 
and according to that rate for every greater or lesser sum, received of 
Mr. George Cockbume, Wee whose names are hereunto subscribed do for 
ourselves severally and our several heirs, executors, administrators, or 
assigns, and not one for the other or other of us, or for the other or other 
of us, or for the heirs, executors, administrators, or assigns of the other or 
others of us, assume and promise that we respectively or our respective 
heirs, executors, administrators, or assigns shall and will pay or cause to 
be paid unto the heirs, executors, administrators, or assigns of the said 
Mr. George Cockbume the sum and sums of money which wee have here- 
unto subscribed, with an abatement of £2 per cent, only, In case the 
Eight Reverend William Cai*michael, Lord Bishop of Glonfert, shall die or 
depart this life by any ways or means whatsoever (suicide and the hands 
of justice excepted), at any time on or between this present 27th day of 
June, 1754, and the 27th June next, 1755, both days inclusive. 

** Provided always, and it is hereby declared to be the true intent and 
meaning of this policy of assurance and this policy, and accepted by the said 
Mr. George Cockbume, upon condition that the same shall be utterly void 
and of no effect in case the aforesaid Right Reverend William Carmichael, 
Lord Bishop of Glonfert, shall voluntarily go out of his Britanick Majesty's 
dominions of Great Britain and Ireland within the time above specified, 
without licence in writing first had and obtained for that purpose of us the 
insurers on this policy. London, June 27th, 1754." 



Relative intensity of Diseases amongst the Lives assured in the Eagle Com- 
pany , compared with that affecting the general Population of London. 



Reoi8Tbab>6smebal, 
London (1845-7). 



Numbers 
dying of 
Diseases 
specified. 



Belative 
intensity. 



Eaole Expebience. 
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dying of 



specified. 



Relative 
intensity. 



Zymotic 

Diseases of variable seat 

„ respiratory organs . . 

„ brain, &c 

„ heart & blood-vessels 

„ organs of digestion . , 

„ kidneys , 

„ organs of generation . . 

„ bones, &c 

„ skin, &c. 

Old age 

Violence, &c 

Not certified 



32,907 

15,821 

47,465 

23,935 

5,625 

12,781 

1,655 

2,002 

1,389 

452 

8,332 

5,003 

827 

158,194 



20-80 

10-00 

3000 

15-13 

3-55 

8-08 

1-05 

1-27 

0-89 

0-29 

5-27 

3-16 

0-51 

100-00 



286 
204 
428 
373 
127 
193 

37 

39 
8 

13 
149 

48 
115 

2,020 



14-16 

10-10 

21-19 

18-47 

6-29 

9-55 

1-83 

1-93 

0-39 

0-64 

7-38 

2-38 

5-69 

100-00 
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CORRESPONDENCE. 



ORIGINAL TABLE.— ASSURANCES, JOINT LIVES. 
To ths Editor of the Assurance Magazine, 

Sir, — ^May I beg the favour of your inserting in your eminently usefal 
Magazine the accompanying Tables of Single and Annual Premiums for 
Joint life Assurances for all ages between 15 and 60, deduced by me from 
the Carlisle Table of Mortality, and reckoning the improvement of money 
at three per cent.? These premiums have been c&refuUy checked, so that 
their accuracy may be relied upon. 

I am not aware that any similar table has ever been published; and, 
considering that assurances on this principle are so constantly being effected, 
it cannot fail to be of considerable practical value. By its use, and by means 
of the table already published, of the Value of Assurances on Single Lives, 
may be readily deduced the vdue of an assurance payable on the death of 
the survivor of two lives, adopting the simple processes of addition and sub- 
traction. For example : Required the present value of an assurance of 
£100, payable on the death of the' longest liver of two lives aged respec- 
tively 32 and 43 next birthday, Carlisle 3 per cent. 

Value of assurance on £dngle life, 32 = per cent. 41*357 
Ditto ditto 43 = per cent. 49*352 

90-709 
Deduct value of assurance on joint lives, 32*43 ) . Ka^a^K 

per cent, per table now forwarded . J 

Leaves value of assurance of £100, payable on^ S4'014 

the death of the survivor . . . J 

To determine the annual premium payable during the joint continuance, 
or until the decease of both, the ordinary rules of calculation must be 
adopted. 

I am, Sir, 

Your most obedient Servant, 

5, North St. David Street, Edinburgh, WILLIAM BRAID. 

1th May, 1855. 

Note. — ^As our correspondent has been at the trouble of computing 
these tables, and as they will certainly afford a little additional facility, we 
print them inextenso {see page 363); but, considering the ease with which 
the quantities ^ven can be obtained from the annuities by means of Orchard's 
Tables, we fear our readers will think Mr. Braid's labom' somewhat super- 
fluous. — £d. a. M. 



ON ASSUKANCES AGAINST ISSUE. 
To the Editor of the Assurance Magazine. 

Sir, — ^Following up the suggestion in my letter to you of the 8th of 
February last, in reference to the publication of practical questions, I wish 
to draw the attention of your readers to a class of cases now of frequei^t 
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occun-ence, and which we are unable to solve correctly for want of data 
that can be relied upon for finding the probability of issue, male and female, 
of maiTied couples at given ages, together with the probability of a second 
marriage by the husband, and of issue therefrom. 

The cases I allude to are what have been termed '' issue cases." Sup- 
pose an individual to be entitled to a life interest in certam property if 
another, now in possession of it, should die without leaving issue : if he 
desire to raise money on his contingent life interest, the leaving issue by 
the tenant in possession must be insured against. These contingencies 
are sometimes very remote; still, premiums of 205., 30#., or 40«. per cent, 
per annum have been demanded for risks of this description, because near 
approximation to their actual value cannot at present be obtained. 

The following proposal for insurance against issue has recently been 
offered : — 

A, aged 58, has been married for 30 years to B, aged 53, who is 
stated to be in good health. They have never had any children. C, aged 
26, will be entitled to a life interest in cei'tain property if A die without 
leaving issue male. It is proposed to take out a policy for a sum to become 
payable at the death of A, provided he shall leave issue male surviving 
him, or shall have had such issue and it shall have attained 21 during his 
lifetime, and provided also C shall be living at his death. What rate of 
premium, single or annual, should be required for this risk ? 

If. we suppose it certain that A will many again if B should die first, 
and certain also that there will be male issue of such marriage, the question 
will resolve itself into finding the present value of £1 to be paid upon A 
dying second of the three lives A, B, and C, provided B die first. This 
present value is 

9»C=9C— 9»C=aC— as suppose; 
11 1 1 1 1 1 " 

the joint lives of B and C being taken equal to a single life, D. 

Using the Carlisle Tables, interest 3 per cent., and taking 53 & 26 
=56, we have 

9»C=-56038--39437=-16611. 
11 1 

As the death of either A or C at once puts an end to the contract, the 
equivalent annual premium is 

•16611 -16611 ^,,„^ 
•01476. 



1 + AC 11-249 

Consequently, the single premium per cent, would be £16. 12s, 3c?., and 
the annual premium per cent. £1. 9«. 6d 

There can, I think, be no doubt that the assumptions here made ai'e very 
much in favour of the assurers, and that it is probable the actual risk might 
be covered for half the amount of annual premium, particularly as the con- 
tingency is restricted to issue male. 

I am, Sir, yours truly, 

ROBERT TUCKER 

Lombard Street, 2nd June, 1855. 
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ON THE SOLUTION OF A PROBLEM RECENTLY GIVEN BY 
MR. TUCKER. 

To the Editor of the Assurance Magazine. 

Sm, — ^At page 255 of your Number for April appears a communication 
from Mr. Tucker embodying a problem and its solution, on which latter I 
beg to be allowed a few remarks. 

First: For the purpose apparently of confining himself to the employ- 
ment of Mr. Thomson's tables, Mr. Tucker approximates to the value of 
one of the quantities requbed in the solution; but I submit whether it is a 
legitimate mode of approximation which for its application presupposes a 
knowledge of the true value: for how else does Mr. Tucker ascertain that 
50 is the age of the single life most nearly equivalent to the joint lives 
32, 40, but by first ascertaining the true value of these joint lives? 
Having done this, does it not seem trifling to throw away this correct value, 
and to employ an erroneous one instead? 

But, secondly: it appears to me that Mr. Tucker is wrong in the value 
he assigns for the portion of the annuity remaining after the first ^ve years. 
The value of the n*^ payment for those years is i?32,n(l — i'4o,5)«'" in which 
it will be noticed that the factor 1 — j»4o,5 is independent o/n; it is there- 
fore constant in all the terms composing the value of the deferred annuity. 
The value of the latter portion of the annuity is therefore n6^32(l""i'40.5)j 
or n5'^32"""l5^32--P40,6 5 ^^^ *^® valuc of the former portion being 
•yjOaa — 3i<*32,40> ^® tot^y valuc is 

"51 ^32 — 71 ^32,40 + n5^32-" "l6^32/'40,5 • =«32 ""3)^2,40— '^ffhuV^SSJb" 

This expression proves itself. It shows that the annuity in question is 
equivalent to a whole life annuity on 32, the payments of which during the 
first five years are to be repaid if 40 be alive at the time they are made, 
and also during the remainder of 32's life if 40 shall have attained the 
age of 45. 

Mr. Tucker's value is, in the notation I use, 7i«32 —•5i«32,4o +<*37- 31^40, 
3^A4o denoting the present value of a short term assurance on 40; and I 
believe it will be found that this expression does not admit of an interpre- 
tation in accordance with the conditions of the problem. 

The numerical solution is as follows: — 

N32 40 (Jones) 123087546 
N37,'46 ,, 86373791 



36713755 
D32,4o 8600330 


Log. 


7-5648289 
6-9345151 


„a32,40 4-26889 


0-6303138 


^5032 (Thomson) 14-69049 


1-1670363 
1-9691496 Table V. 


w«32i'40.5 13-68314 
7n«iB,4o (above) 4-26889 

17-95203 
<»32 (Thomson) 19-13521 


1-1361859 



1-18318; or, for £100 annuity, £118. ^sAd. 
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For the annual premium, divide the single premium by 



^31,39— N36,44 



^32,40 

which gives -26260, or, for £100, £26. 5*. 2c?. 

These values do not differ greatly from those given by Mr. Tucker; 
but they might have differed very much more, since it so happens that his 
three errors nearly neutralize each other. The problem, of course, admits 
of ready solution by the commutation method. The formula for this mode 
of solution is 

100[(N3,/4o-N37/45>8-fN3y,45-N32.4o] 
^31, 39 — N36,44 

which gives the annual premium. The formula for the single premium has 
the same numerator as the above, and for denominator D32, 40. 

I am, Sir, 

Your most obedient Servant, 
AberdeeUy Uh June, ISbb. H. A. S. 

Note. — We understood Mr. Tucker's communication as proposing 
merely an approximate method, convenient on the score of its conciseness, 
and sufficiently accurate for practical purposes. Our correspondent, never- 
theless, does well to show that the exact method of solution is attended 
with not much more labour. — Ed. A. M, 
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REPORTS OF ASSURANCE COMPANIES. 

Equity and Law Life Assurance Society, — The annual general meeting, 
and also an extraordinary general meeting for declaring the amonnt of profits 
to be divided for the period of five years ending on the 31st December, 1854, 
were held on the 27th April, 1855; George Lake Rnssell, Esq., in the chair. 

The annual report of the du*ectors, and also the report of the results of 
the operations of the Society doriDg the quinquennial period ending 31st 
December, 1854 (being the second quinquennial period since the institution 
of the Society in 1845), were read. The chairman, in his address, congratu- 
lated the assured and the shai-eholders upon the success of the Society. It 
appeared that the new business of the Society had In each of the five years 
of the period steadily increased, notwithstanding the competition with which 
this, as well as all Life Assurance Societies, have had to contend. The 
new premiums for 1849 were £3,505; for 1854, £4,602. The renewal 
premiums for 1849 were £11,612; for 1854, £25,528. The Income for 
1849 was £17,802; for 1854, £35,533. The capital (actually invested) 
on 3l8t December, 1849, was 74,958; ditto 1854, £156,024: and as to 
this capital, there was this important fact, that whereas the surplus capital 
on 31st December, 1849, after deducting the sums which have been paid 
up by the subscribers, was only £27,353. 10s. 7d,, it now amounted, by 
the accumulations from the business of the last five years, to £107,203. 
The total losses in the ten years had been only £33,257. 168, lOd,, re- 
duced by assurances in other Offices to £28,907. 10s. lOd.; whereas, accor- 
ding to the calculations of the actuary, the amount which might have been 
estimated for loss on the average amount at risk exceeded £65,000. The 
excess of assets over the proprietors' capital, and liabilities of every descrip- 
tion, hwag £107,203, the sum of £81,614 was reserved for future liabili- 
ties, and £25,588 would remain to be divided in ready money between the 
proprietors and the assured, the latter taking four fifths. The effect of 
this on policies participating in the profits would be an average addition to 
the amount assured of 55 per cent on the sums paid for premiums within 
the last five years, or the immediate payment of upwards of 25 per cent, on 
such amount. Thus, a policy effected in 1845 for £1,000, on the life 
of a person of 50, is now increased by the bonuses to £1,201. 10s.; and 
another policy, effected at the same time, for £1,000, on the life of a person 
at 40, is in like manner increased to £1,157. 10^. The dividend payable 
to the proprietors during the next five years will be 5^ per cent., dear of 
income tax, being an advance of one per cent, on the dividends previously 
paid. The actuary stated that he had adopted the most approved and 
cautious principles of calculation in ascertaining the amount proper to be set 
apart as a reserve; the rate of interest which the Society would be able to 
make upon its investments having been taken at £3 per cent, (the present 
actual rate being very considerably more), and the present value of the 
income derived under the policies having been estimated, without taking 
any account of the mai'gin for providing against fluctuations in the average 
expectation of life. 

Reliance Mutual Life Assurance Society. — Report for the Year 
ending ^Ist December^ 1854. Presented to the Half -yearly General 
Meeting of the Members^ held January 30, 1855. — The accounts for the 
year 1854 show a continued steady increase in the business and funds of the 
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Society, whilst the ratio of mortalitj preserves the low average of previous 
years. The receipts, during the period under review, in respect of assur- 
ance premiums, amount to £10,841. 11^. lOd., of which £2,359. lis. lOd. 
represents new business. The sum of £1,176. 15«. lOd. has also been 
received for an immediate annuity upon an advanced life. The funds of the 
Society, vested in Government stocks, mortgages, 'and other securities, have 
yielded an addition to premium income of £2,210. bs. 7c?., a sum more 
than equal to the difference between the premiums now receivable and those 
which would be required for reassurance of the existing policies at full 
Office rates for present ages. The disbursements include the sum of 
£1,900, in respect of claims by decease of six members, making in the 
aggregate, from the establishment of the Society to the present date, the 
sum of £12,640, which, compared with the estimated mortality of £27,252, 
shows an average exceeding 50 per cent, in favour of the Society. Notices 
of further claims to the extent of £1,475 have been sent in, which will, in 
due course of settlement, be brought into the accounts of the current year. 

The attention of members has on former occasions been called to the 
rate of increase of the Society's assets, and it will be satisfactory to bring 
the subject again under notice. At the first division of profits, for the 
period ending 31st December, 1846, the cash and invested fonds of the 
Society amounted only to £10,183. 16s, 8d.; at the next triennial investi- 
gation the amount was £22,273. 9«. 6d. ; at the division of profits in 1853, 
the assets were £36,668. 6«. 6d.; and at the close of the year they 
amounted to £44,540. 7s, 4c?. The accounts now before you, of which an 
abstract will be appended to this report for information of absent members, 
show a balance under this head of £52,215. 8s. 4fl?., being a further 
increase, during the past year, of £7,675. These accounts are exclusive 
of benefits in the shape of bonus allocations, amounting to £9,000 of present 
value. 

The engagements of this Society in respect of its policies for general 
assurance — 599, assuring £306,446 — calculated by the Office tables of mor- 
tality, are estimated at £139,236. 6^., against a value of £103,899. Os. Sd. 
for true or mathematical risk premiums, leaving a sum of £35,337. bs. 4//. 
as the balance of net liability to be provided for. In this calculation the 
Office margin, or excess of premiums receivable beyond the risk values, is 
wholly excluded, as profit in expectancy, to be taken into account only as 
realized;, this margin gives a further value of £31,424. 6«. 9d., the total 
value of the Office premiums amounting to £135,323. 7s. 6d. To the net 
present liability above stated must be added the sum of £4,915. Os. 9d. as 
the present value of annuities granted by the Society, making together the 
s|im of £40,252. 6s. Id, to be provided for, to meet which the assets in 
hand, as shown by the accounts on the table, amount to £52,215. Ss. 4:d.y 
being an excess of £12,000 over the total liability. 

Abstract of Annual Account. 

Dr. £. 8. d. 

Balance of receipts to 31 8t December, 1853 . . . .47,616 16 1 

Annual premiums on new assurances 2,359 8 11 

Annual premiums on renewed assurances .... 8,482 2 11 

Consideration for immediate annuities . . . . . 1,1761510 

Commission on reassurance premiums 9 8 

Interest on stocks, loans, forborne premiums, and cash deposits. 2,210 5 7 

£61,854 17 4 
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Or, £. 8. d. 

Annuities 514 16 6 

Bonus . 466 1 3 

Reassurance premiums 158 16 6 

Cancelled policies 994 4 7 

Claims 1,900 

Commission, income tax,*and miscellaneous charges . . 327 11 10 

Expenses of management, salaries, rent, and law charges . . 2,067 16 10 

Policy stamps, advertisements, and discount . . . . 1 33 2 9 

Balance at credit on 3l8t December, 1854 . . . . 55,292 7 1 

£61,854 17 4 
Specification of Balance. 

£. 8. d. 

Cash balances 7,551 2 

Consols Stock, £10,091. 98. Sd 9,784 2 7 

East India Transfer Loan Stock 5,950 13 2 

Loans on mortgage and other securities 17,426 19 11 

Half premiums forborne 7,646 2 2 

Reyersionary interests, present value 3,630 8 1 

Reserved account of expenses 3,076 8 9 

Office furniture, reduced value 291 18 6 

55,357 13 4 
Less, rent due by the Society 65 6 3 

£55,292 7 1 

Mock Life Assurance Company. — Statement of Receipts and Disburse- 
ments for the Half Year ending 30/A June, 1854. 

A8 regards the Subscription Capital Stock. 

Dr. £. 8. d. 
Balance brought forward from 31st December, 1853, viz. : — 

Cash at bankers' . 3,484 4 1 

Do. on deposit with London Joint Stock Bank, at interest . . 1,111 18 1 

Dividend on £23,000, Long Annuity, in April 11,164 11 8 

Interest, viz. : — 

On Mortgage 16,942 8 5 

Railway debentures 1,893 2 6 

Deposits with London Joint Stock Bank 478 19 1 

Amount of mortgage paid off 43,000 

£78,075 3 10 
Cr. Per Contra. 

Payment of proprietors' dividends, viz. : — £. s. d. 

On previous year's dividends 2,128 7 6 

On the current half year's dividend 21,196 5 

Cash at bankers, 3Gth June, 1854 2,750 11 4 

Ditto, London Joint Stock Bank, at interest . . . ... 52,000 

£78,075 3 10 

Investments and assets on this account, on the 30th of June, 1854 : — £23,000 per 

annum Long Annuity, 1860; £100,000, Railway Debentures, average £3. 18». per cent.; 

£766,210. 5^. M. on mortgage, average £4 per cent.; £2,750. \\s. 4d., cash at bankers'; 

£52,000, cash at London Joint Stock Bank, at interest 

As regards the Assurance Fund. 

Dr. £. s. d. £. *. d. 
Balance brought forward from 31st December, 1863, viz. : — 

Cash at bankers' 6,860 18 11 

Do. on deposit with London Joint Stock Bank, at interest 25 12 

Petty cash 36 13 10 

Balances due from agents 3,440 18 9 

Carried forward 10,364 .*? G 
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£. t. d. 

Brought forward 10,364 3 6 

Dividends, vis. : — £. t, d. 
On £257,436. 6*., CouboIs, January .... 3,748 18 4 
£3,725. 2», per ann., Government Annuity, Jan. . 1 ,808 4 7 
£65,000, British Gdana Loan, January . . 1,262 1 8 
£20,000, Canada Debentures, April . . . 3,883 6 8 
£172,255. 3f. M,y 3^ per cent Reduced Annui- 
ties, April 2,717 10 1 

£17,535. 17s. 1<^. per ann.. Long Annuity, April. 8,512 3 11 
£7,702. 9s. per ann.. Government Annuities on 

Lives, April 3,714 13 3 

25,646 18 6 

Interest, viz. : — 

On mortgage 19,153 10 6 

Railway and Dock Debentures .... 6,292 7 8 

Claims paid under discount 5 2 11 

Loans on policies 931 18 7 

Deposits with London Joint Stock Bank . 938 12 6 

27,821 12 2 

Terminable annuities 205 6 1 

Premiums, viz. : — 
On £1,803,515. 13s., assured by policies issued prior 

to 1854 60,591 15 9 

£102,300, assured by policies issued in 1854 . 4,678 10 10 
Annuities 195 14 6 

65,466 1 1 

Amount of fines 3476 

Produce of stock sold, viz. : — 

£257,436. 6»., Consols, sold m June . . . 239,642 13 7 
£85,490. 29. Ad,, Z\ per Cents., sold in February ) 
£64,509. 17«. 8rf., ditto ditto March [207,363 4 

£72,255. 38. 8<f., ditto 4itto June ) 

447,005 13 11 

Amount of mortgage paid off 143,399 17 6 

Loans on policies paid off 1,600 

£721,044 3 
O. Per Contra. £. ». d, £. s. d. 

Paytaent of claims on policies originally assured for . 61,325 
Redemption of £4,600 originally assured . . . 772 8 1 

62,097 8 1 

Payment of bonus additions to claims . . . . 19,460 1 3 
Redemption of £1,235. 8s. id,, bonus additions . . 697 4 3 

20,157 5 6 

Payment for return of extra premiums 173 9 7 

„ for annuities 242 10 6 

„ for commission . 1,188 10 

„ of half year's pension to Mr. Robert Wakefield . . . 100 

„ of allowance to directors and auditors, and oflSicers' sak&ries . 2,227 8 3 
„ of miscellaneous expenses, viz., rent, taxes, stamps, stationery, 

advertising, ftc. 731 15 7 

„ of law expenses 841 3 5 

Purchase of £150,255. 39. 8J., 3^ per cent Annuities, in June . • 140,908 6 1 

„ of £17,535. 179. 1<^. per ann.. Long Annuities, 1860 . . 93,836 9 4 

„ of£100,000, Railway Debentures 100,000 

„ of £403. 149. lOd, per ann.. Terminable Annuities . . 7,497 8 

Amount advanced on mortgage 166,215 17 9 

„ „ on policies 5,156 9 4 

Cash at bankers', 30th June, 1854 . . . . 6,911 5 9 
Ditto London Joint Stock Bank, at interest . .112,000 

Petty cash 31 5 10 

Balances due from agents 728 3 9 

: — 119,670 15 4 

£721,044 3 
VOL. V. 2 B 
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InTMtniettU and asseU on thii account, on the SOth June^ 1854 :— £100,000, 3^ per 
cent Reduced Almuitiefl; £17,535. 17«. Id. per ann., Long Annuity, 1860; £3,725. 28. 
per ann., GoTemment Annuity, 1880; £7,602. 9r. per ann., Gk>Temment Annuities on 
Lives; £911. 17s. lid. per ann^ Terminable AnnoitieB; £200,000, Canada Debentures, 
4 per cent ; £65,000, British Guiana Debentnfea, 4 per cent; £340,000, Railway Deben- 
tures, average £4 6s. percent; £50,000,Dock Debentures, 4 percent; £974,947. lis. lOd. 
on mortgage, average £4. 4s. 10</. per cent; 53,772. 9s. 7d., loans en policies, 5 ptt cent; 
£6,911. 5s. 9d., cash at bankers*; £112,000, cash at Londcm Joint Stock Bank, at in- 
terest; £31. 5s. 10(f.,pett7cash; £728. 3s. 9(f., balances due from agenU; £11,352. 12s. 4d.y 
house in Bridge Street 

ScotHsh Equitable Life Assurance Society. — Twenty-second Annual 
General Meeting. — Report for the Year ending 1st March^ 1853. — 
Daring the year the business transacted has be^ as follows : — Policies 
issued, 603; total sums assured thereby, £276,470; annml premiums and 
entry money, £9,999. 19«. \^d.\ policies lapsed by death, 88, amounting, 
including bonuses, to £65,173. Compared with the preceding year, this 
statement exhibits a small decrease. Eleven fewer policies have been 
issued; the sum assured is less by £14,380; and the premiums and entry 
money are diminished by £231. The number of deatlis exceeds t^t of 
last year by 15, and the amount payable by £4,992. 

The following statement exhibits the position of the Sodety at 1st of 
March laat: — Sums remaining assured, £3,892,031; annual revenue, 
£144,085; accumulated fimd, £763,871. 

The gross funds, assets, and property of the Society amounted, at 1st 
March, 1853, to £2,130,083. lis. 7d, via.— 

£. 8. d. 

Funds realized 804,468 17 7 

Which sum is invested as follows: — £. s. d. 
Loans on heritable securities and mortgages . 403,554 8 3 
Ditto to members on the Society *s policies . . 64,349 2 11 
Ditto to railways on debenture .... 208,150 19 5 
Reversions, policies, and annuities purchased . 43,906 18 4 
Government Life Annuities .... 19,864 18 
Outstanding sums, chiefly premiums, due on or 
immediately before 1st March, 1853, but not 
Ming to be remitted till after that date . . 46,306 10 9 
Balance due by the Society's bankers . . . 13,095 19 11 
House and furniture, St Andrew Square, Edin- 
burgh (Head Office) 5,250 

£804,468 17 7 
Present value of cotUnbttiions or premiums qfcusurance receivable by 
the Society, after deducting two and a half per cent for expense 
of collection 1,325,615 

Gross funds £2,130,083 17 7 

The whole obligations of the Society amounted, at 1st March, 1853, to 
£1,969,070. 8*. dd., viz.— 
Various sums outstanding, including policies which had emerged at £. s. d. 

1st March, 1853, but had not been paid at ^t date . . 40,597 18 
Present value of sums contained in and to become due under the 

Society's policies 1,928,472 10 

Total obligations .... £1,969,070 8 9 

£. s. dL 

The gross assets of the Society thus amounting to .... 2,130,08317 7 
And the total obligations to 1,969,070 8 9 

There arises a surplus, as at Ist March, 1853, of . . . £161,013 8 10 
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The committee have made the foregoing valuation of the fmids and 
obligations of the Society in strict conformity with the law passed on the 
1st February, 1838, for regulating the investigations, by which it is de- 
clared as a leading principle that the calculation of the value of sums 
assured by the Society's policies, and of the contributions or premiums 
receivable thereon, as well as any property or obligations held by the 
Society dependent on life contingencies, shall be made according to the 
Northampton Table of Mortality, assuming the improvement of money to be 
at the rate of four per cent. 

Two thirds of the foresaid surplus of £161,013. Ss. lOd. amount to 
£107,342. bs, 9d.; and it appears, from calculations made by the manager, 
that an allocation of £84,515 of this sum will afford a vested addition, at 
1st March, 1853, at the rate of one and a half per cent, per annum to all 
policies then of five years' standing. The committee accordingly recom- 
mended such vested addition to be made, which will provide for a bonus of 
£166,109, payable at the death of the parties entitled thereto. After pro- 
viding for this vested addition, there will still remain £22,827 between the 
sum allocated and the two thirds of the surplus placed by law at the dis- 
cretion of the directors for division. 

The reporters further recommend that, in terms of the law of the 
Society passed on 18th November last, prospective additions, at the rate of 
one per cent, per annum (being two thirds of the rate per annum of the 
vested additions), shall be made on all policies which may become claims 
between 1st March last and the next triennial investigation on 1st March, 
1856, and which, at the time they become so, shall be of full five years' 
standing. 

View of the progress and situation of the Society, 



At iBt March, 1853 
,, « 1841 
„ „ 1847 
„ „ 1853 


Amount 
Assured. 


Annual 
Revenue. 


Accumulated 
Fund. 


£, 

325,611 
1,569,570 
2,763,381 
4,058,140 


£, 

11,364 
55,536 . 
99,270 
144,085 


£. 

24,661 

153,329 

400,503 

. 763,871 



£. 

Amount assured, exclusive of the present vested additions . . 3,892,031 
Add vested additions to policies at 1st March, 1853, equivalent to 

je84,515 of present value 166,109 



Amount assured, including vested addition £4,058,140 



Scottish Widows' Fund Life Assurance Society, — Report for 1853. — 
The manager read the report by the directors, from which it appeared that 
the number of policies passed during the year 1853 was 821, covering 
assurances to the amount of £534,015. lis. Id,, whereof there had been 
taken up 770 policies, representing £504,513. 15*. Qd. of insurances — 
that the annual average amount of assurances effected during the last sixteen 
years had exceeded half a million sterling — that the capital had increased 
during the year to the extent of £130,042. 15s. 2g?., and amounted, at 31st 
December last, to £2,686,585. 5«. 3c?. — that the annual revenue had in- 
creased to the extent of £13,371. 4^. 3c?., and amounted, at 31st December 

2 B 2 
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last, to £351,783. 12«. dd. — and that the deaths which had occurred 
daring the year numbered 131, covering assurances to the amount of 
£187,910. 168. 2d. 

The chairman, after some remarks on the position of the Society, pro- 
posed the resolutions and said, '* The first of these resolutions is a proposal 
to increase the amount of the sum to which hitherto an insurance on a 
single life has been restricted. According to one of the original rules of our 
constitution, the funds of the Society cannot be charged in favour of any 
individual for a larger sum than £5,000. But, in the infancy of our Insti- 
tution, it was provided that no insurance should be taken even at this 
maximum amount. At first the arrangement was, that until the funds of 
the Society amounted to £10,000 — ^a sum which certainly looks carious 
enough when put in juxtaposition with the two and a half millions sterling 
which we are now possessed of — ^it was provided that, until the funds of 
the Society amounted to £10,000, no insurance upon a single life should 
exceed the sum of £1,000. It seems, according to the numbers which 
have been given me, that the funds had exceeded that sum in the year 
1821, when we had a capital of £15,000 sterling; but the Society did not 
even then allow that an insurance should be taken on a single life to the full 
extent of £5,000; but, proceeding in the safe and cautious way which has 
always distinguished us, it was resolved in 1821 that an insurance might be 
taken to the extent of only £2,000; in 1822, to the extent of £3,000; in 
1827, to the extent of £4,000; and it was not until the year 1830, when 
the capital had reached £190,000, that an insurance could be taken to the 
maximum amount of £5,000. Smce 1830, up to the year 1854, that has 
been the maximum. Now, it is proposed to increase it to the extent of 
£7,000, and I beg your attention to the circumstances in which this proposal 
is made. It appears that the increase of the sum allowed to be insured has 
always proceed^ upon a consideration of the indrease of the capital, and of 
the total risks of the Society. In 1821, when £2,000 could be taken, the 
capital was £15,000, and the risks £140,000. I need not detain you by 
stating the particulars of the respective amount of capital and risks at the 
different periods between 1821 and 1830, but will merely observe that in 
1830 the capital was £190,000, and the risks £915,000. How stands 
the case now? The risks amount to £7,730,000, being eight to one com- 
pared with those in 1830; while the capital, being £2,686,585, is more 
than fourteen times to one the capital of 1830. Now it appears to me, that 
if in 1830, when our capital was only £190,000, it was considered safe — 
and that it was safe, our experience has proved — ^to take an insurance to the 
amount of £5,000, it must surely be safe now, with such a capital as we 
have, increasing in a ratio even beyond the risks, to take insurances to the 
extent of £7,000." 

The report having been unanimously approved of, the cluurman moved 
the adoption of the following resolution : — " Whereas it is provided and 
declared by Title I. of the Articles of Constitution that no sum of money 
shall be charged upon the funds of the Society in favour of any individual 
or his heirs, executors, assignees, nominee or nominees, upon any contin- 
gency or contingencies whatever, to a greater extent than £5,000 sterling, 
to which extent accordingly the amount of insurance upon a single life has 
been hitherto limited and restricted; and whereas it is no longer expedient 
to continue such limitation or restriction — ' Resolved, that from and afl»r 
the final passing of this resolution, the funds of the Society may be charged 
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in favour of any individual, or his heirs, executors, assignees, nominee or 
nominees, bj way of insurance upon any one Ufe, whether such life be taken 
singly or in conjunction with any other life or lives, to any extent not ex- 
ceeding the sum of £7,000 sterling, exclusive of such bonus addition or 
additions as may from time to time be made thereto, in tei*ms of the 
Society's laws and regulations.' " 

On the question being put from the chair, whether the resolution were 
approved of, a member of the Society rose and moved as an amendment, 
"that its farther consideration be postponed for twelve months." The 
amendment not having been seconded, the chairman declared the resolution 
to be carried. 

The chairman then moved the adoption of the following resolution : — 
" Resolved, that the whole of the 3rd clause of Title VI. of the Articles of 
Constitution be repealed, and that the following clause be substituted in its 
place : ' 3. All payments, whether in respect of claims for capital sums and 
annuities, of loans to members on the security of their policies, or of surren- 
ders of the policies, or any portion thereof, shall be legally exigible at the 
Society's head oflSce in Edinburgh only; but the directors may, if they shall 
thmk proper, remit the same to any part of Great Britain or Ireland for the 
convenience of the members, without calling upon them to bear the expense 
of such remittance, which may, at the discretion of the directors, be defrayed 
out of the Society's funds.' " 

On the question being put from the chair, whether the resolution were 
approved of, and no amendment being proposed, the resolution was carried 
unanimously. 

The chairman then intimated that, in terms of the Articles of Constitu- 
tion of the Society, a special general meeting of members would be held 
early in December, for the purpose of again considering and finally disposing 
of these resolutions. 

The Standard Life Assurance Company. — Extracts from the Report 
made hy the Directors, 1853. — ^Number of proposals for assurance made to the 
directors during 1852, 1,026. Number of proposals for assurance accepted, 
777; other life transactions proposed and accepted, 45; together, 822. 
Amount of sums proposed for assurance during the year, £601,404. 7s, Id, ; 
amount of sums for which new policies have been issued, £445,799. 6«. 6flf«; 
corresponding annual premiums, £15,145. 15^. 6«^.; annual income for 
year to 15th November, 1852, £192,928. 16*. 10c?.; amount of claims by 
death during the year, £59,322. 13«. 

Yearly results, 1842 to 1852. 

Sums Assured. Annual Premiums. 

£, 8. d. £, 8. d. 

1843— New business . . 348,135 17 1 10,638 11 5 

387,381 13,461 10 5 

446,026 12 10 14,979 8 10 

368,679 7 10 12,846 4 10 

443,578 4 11 16,140 1 

395,864 12 5 12,200 9 5 

429,371 17 1 14,743 4 8 

509,147 10 6 17,550 14 9 

467,499 8 1 15,240 2 11 

445,799 6 6 15,145 15 6 



1844 Ditto 

1845 Ditto (bonus year) 

1846 Ditto 

1847 Ditto 

1848 Ditto 

1849 Ditto 

1850 Ditto (bonus year) 

1851 Ditto 

1852 Ditto 



£4,241,483 17 3 £142,946 2 10 

Annual average for 10 years . £424,148 7 8 £14,294 12 3 
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The annual average amount of new basinesa for the last ten years has 
been upwards of £424,000, and for the last five years £450,000. The 
Company's funds have been nearly doubled during the last six years, and 
quadrupled during the last eleven years. 

Waterloo Life, Education, Caatnalty, and Self- Relief Assurance Com- 
pony. — Third Annual Report^ Nov. 13^A, 1854. — During the last year, 
682 proposals have been made to the directors, of which 488 have been 
completed, assuring the sum of £128,620, and producing the annual income 
of £4,238. Of the remaining proposals for assuring £45,534, several are 
in course of completion; others the directors have deemed it desirable 
altogether to decline. The annual income of the Company, from premiums 
alone, exceeds £11,400; the total number of policies granted is 1,091; 
and the amount assured is £342,883 — ^no claim having arisen from death 
daring the year. 
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PROCEEDINGS OF THE INSTITUTE. 
Fifth Ordinary Meeting, Session 1864r65. — Monday, 2Uh March, 1855. 
E. J. Fasben, Esq., Vice President, in the Chair. 
The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced various donations to the library. 
The following candidates, duly nominated at the last ordinary meeting, 
were elected Associates of the Institute : — 

C. G. Collins, I William Lethbridge, M.A. 

Mr. Jellicoe, Vice President, read a paper entitled " An examination of the 
objections urged against the plan of decimal coina^ proposed by the Royal 
Commissioners and by the Select Committee of the House of Conmions." 



Sixth Ordinary Meeting, Session 1854-55. — Monday, 30tA April, 1855. 

Charles Jellicoe, Esq., Vice President^ in the Chair. 
The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced numerous donations to the library. 
The undermentioned candidates, duly nominated at the last ordinary 
meeting, were elected Associates of the Institute : — 

James Dix, | C. W. Dixon. 

Mr. Farren, Vice President, read a paper " On the valuation of Government 
securities." 

Seventh Ordinary Meeting, Session 1854-55. — Monday, 2Qth May, 1855. 
E. J. Fabren, Esq., Vice President, in the Chair. 
The minutes of the last ordinary meeting were read and confirmed. 
The Secretary announced several donations to the library. 
Dr. Guy, one of the Honorary Secretaries of the Statistical Society, read a 
paper " On the analogy existing between the aggregate effects of the operations 
o/ the human will and the resmts commonly attributed to chance." 
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ASSURANCES.— JOINT LIVES. 

Table I., showing the Single Premium required to secure an Assurance 
o/ £100 pat/able on the Death of either o/ Two Assigned LiveSy 
according to the Carlisle Table of Mortality^ and assuming Interest 
at the rate of Three per cent. 



ll 


OLDER AGES. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


3. 


24. 


25. 


15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 


42015 


42-295 
42-566 


42-563 
42-828 
43-081 


42-837 
43-096 
43-344 
43-597 


43-115 
43-379 
43-620 
43-868 
44-130 


43-428 
43-676 
43-911 
44-153 
44-409 

44-680 


43-751 
43-990 
44-223 
44-459 
44-707 

44-971 
45-251 


44-101 
44-333 
44-555 
44-785 
45-027 

45-286 
45-560 
45-860 


44-467 
44-695 
44-914 
45-132 
45-371 

45-621 
45-886 
46181 
46-489 


44-855 
45-076 
45-286 
45-502 
45-729 

45-973 
46-233 
46-518 
46-821 
47-141 


45-260 
45-478 
45-682 
45-892 
46-114 

46-346 
46-600 
46876 
47-171 
47-485 
47-817 
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OLDER AGES. 


26. 


27. 


28. 


29. 


30. 


31. 


. 32. 


33. 


34. 


35. 


36. 


15 


45-685 


46-128 


46-574 


46-999 


47-389 


47-785 


48-202 


48-641 


49-128 


49-626 


50151 


16 


45-889 


46-329 


46-771 


47-188 


47-572 


47-966 


48-377 


48-816 


49-288 


49-783 


50-302 


17 


46-090 


46-515 


46-955 


47-366 


47-745 


48-129 


48-536 


48-971 


49-437 


49-926 


50-439 


18 


46-291 


46-716 


47-139 


47-549 


47-919 


48-301 


48-700 


49-128 


49-588 


50-072 


50-578 


19 


46-507 


46-9-23 


47-342 


47-741 


48-106 


48-481 


48^75 


49-297 


49-751 


50-230 


50-728 


20 


46-736 


47-145 


47-558 


47-948 


48-306 


48-676 


49-061 


49-477 


49-926 


50-396 


50-890 


21 


46-979 


47-381 


47-788 


48-173 


48-522 


48-883 


49-262 


49-672 


50-113 


50-576 


51-065 


22 


47-249 


47-639 


48-042 


48-417 


48-761 


49-114 


49-483 


49-888 


50-322 


50-776 


51-257 


23 


47-534 


47-919 


48-310 


48-680 


49-015 


49-361 


49-725 


50-118 


50-546 


50-995 


51-466 


24 


47-841 


48-216 


48-601 


48-959 


49-288 


49-626 


49-984 


50-369 


50-785 


51-228 


51-691 


25 


48-166 


48-534 


48-907 


49-259 


49-579 


49-909 


50-258 


50-636 


51-045 


51-475 


51-933 


26 


46-501 


48-863 


49-227 


49-571 


49-882 


50-203 


50-544 


50-913 


51-312 


51-738 


52183 


27 




49-212 


49-567 


49-903 


50-205 


50-517 


50-849 


51-211 


51-601 


52-015 


52-454 


28 






49-914 


50-241 


50-532 


50-838 


51-158 


51-510 


51-892 


52-297 


52-728 


29 




-• 




50-555 


50-841 


51-135 


51-449 


51-790 


52-163 


52-559 


52-979 


30 










51-114 


51-402 


51-706 


52-040 


52-401 


52-789 


53-200 


31 












51-676 


51-973 


52-297 


52-652 


53-028 


53-430 


32 














52-256 


52-573 


52-917 


53-284 


53-674 


33 


. . 




, . 








, , 


52-874 


53-211 


53-567 


53-948 


34 


















53-532 


53-878 


54-251 


35 




















54-213 


54-574 


36 










-• 




•- 




•• 




54-921 



See letter from Mr. William Braid, page 350. 
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Table I. — continued. 



1 


OLDER 


AGES. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


15 


50-689 


51-245 


51-816 


52-384 


52-935 


53-479 


64-027 


54-601 


55-201 


55-827 


56'500 


57-213 


16 


50-834 


51-385 


51-950 


52-515 


53-060 


53-599 


54-143 


54-711 


56-302 


55-934 


56-596 


57307 


17 


50-969 


51-513 


52-073 


52-632 


53174 


53-706 


54-248 


54-811 


55-399 


56-022 


56-681 


57-388 


18 


51-103 


51-641 


52-198 


5-2-751 


53-287 


53-817 


54-350 


54-910 


65-495 


56112 


56-768 


57-470 


19 


51-246 


51-778 


52-329 


52-879 


53-406 


53-933 


54-464 


55-017 


56-597 


66-208 


56-861 


57-660 


20 


51-403 


51-927 


52-471 


53-016 


53-541 


54-059 


54-582 


55-126 


55-707 


56-316 


56-960 


57-656 


21 


51-568 


52-087 


52-626 


53-165 


53-681 


54-196 


54-714 


55-259 


55-827 


56-430 


57-071 


67-758 


22 


51-755 


52-267 


52-801 


53-331 


53-841 


54-350 


54-863 


55-401 


55-964 


56-561 


57-196 


57-881 


23 


51-956 


52-460 


52-987 


53-512 


54-015 


54-516 


55023 


55-556 


66-112 


56-704 


67-333 


58-008 


24 


52-175 


52-673 


53-185 


53-704 


54-202 


54-697 


55-198 


55-722 


56-273 


56-868 


57-478 


58152 


26 


52-408 


52-897 


53-404 


53-911 


54-403 


54-892 


55-384 


55-903 


56-446 


67-024 


57-639 


58-303 


26 


52-649 


53-130 


53631 


54-132 


54-610 


55-093 


55-579 


56-089 


5^-^25 


57-196 


57-805 


58-463 


27 


52-909 


53-383 


53-873 


54-365 


54-839 


55-309 


55-789 


56-290 


66-820 


57-383 


67-986 


58-636 


28 


53-174 


53-637 


54120 


54-600 


55-066 


55-530 


55-999 


66-494 


57-015 


67-572 


58-166 


58-807 


29 


53-418 


53-873 


54-344 


54-819 


55-274 


55-731 


56-191 


56-675 


57-190 


57-737 


68-323 


58-958 


30 


53-628 


54-073 


54-539 


55002 


55-451 


55-897 


56-351 


56-829 


57-330 


57-874 


58-451 


59-080 


31 


53849 


54-284 


54-737 


55-195 


55-635 


56072 


56-517 


56-986 


57-481 


58011 


58-585 


59-202 


32 


54-085 


54-510 


54-956 


55-402 


55-833 


56-261 


56-695 


57-158 


57-644 


58-166 


58-725 


59-339 


33 


54-347 


54-764 


55-198 


55-632 


56-054 


56-471 


56-899 


57-350 


57-828 


58-341 


58-891 


59-491 


34 


54-638 


55043 


55-466 


55-891 


56-301 


56-709 


57-126 


67-666 


68032 


58-535 


69-077 


59-671 


35 


54-950 


55-343 


55-754 


56-171 


56-567 


56-966 


67-371 


57-801 


58-269 


58-751 


59-281 


59-864 


36 


55-285 


55-650 


56-068 


56-470 


56-858 


57-243 


57-638 


58-068 


58-501 


58-984 


69-506 


60-074 


37 


55-638 


56-008 


56-395 


56-785 


57-161 


57-537 


57-918 


58-326 


58-783 


59-229 


59-738 


60-298 


38 




56-366 


56-739 


57-117 


57-482 


57-843 


58-216 


58-609 


59-031 


59-488 


69-986 


60-534 


39 


•• 


•• 


57-106 


57-467 


57-817 


58-169 


58-527 


58-912 


59-319 


59-765 


60-249 


60782 


40 








57-822 


58-157 


58-495 


58-838 


59-209 


59-608 


60-039 


60-551 


61-029 


41 


, , 




, , 


, , 


58-483 


58-807 


59138 


69-494 


69-878 


60-301 


60-755 


61-262 


42 












59-118 


59-436 


69-778 


60-149 


60-554 


61-003 


61-492 


43 










. . 


, , 


59-741 


60-071 


60-426 


60-819 


61-250 


61-731 


44 






•• 




•• 






60-388 


60-729 


61-105 


61-521 


61-984 


45 


















61-066 


61-416 


61-816 


62-264 


46 






. . 














61-763 


6-2-147 


62-578 


47 








, . 








, . 






62-514 


62-928 


48 


•• 
















-• 


•• 


•• 


63-327 



1855.] 



Original Tables. 
Table I. — continued. 



1 

1 

15 


OLDER AGES. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


58000 


58-841 


59-741 


60-656 


61-588 


62-535 


63-511 


64-504 


65-520 


66-531 


67-495 


68-388 


16 


58-090 


58-926 


59-823 


60-735 


61-661 


62-604 


63-575 


64-575 


65-576 


66-583 


67-544 


68-439 


17 


58166 


5S'9S9 


59-890 


60-799 


61-722 


62-660 


63-627 


64-614 


65.-622 


66-625 


67-585 


68-476 


18 


58-244 


59-072 


59-960 


60-863 


61-780 


62-715 


63-679 


64-664 


66-669 


66-668 


67-623 


68-511 


19 


58-329 


59-153 


60-033 


60-933 


61-847 


62-762 


63-737 


64-716 


65-718 


66-714 


67-667 


68-549 


20 


58-419 


59-237 


60-115 


61-009 


61-917 


62-846 


63-799 


64-774 


65-773 


66-767 


67-714 


68-596 


21 


58-518 


59-331 


60-205 


61-093 


61-996 


62-919 


63-868 


64-838 


65-832 


66-822 


67-766 


68-645 


22 


58-632 


59-442 


60-307 


61-189 


62089 


63007 


63-953 


64-917 


65-905 


66-892 


67 830 


68-738 


23 


58-757 


59-558 


60-420 


61-297 


62191 


63-103 


64-041 


65002 


65-986 


66-965 


67-903 


68-771 


24 


58-891 


59-686 


60-543 


61-413 


62-302 


63-208 


64-139 


65-095 


66-074 


67-049 


67-978 


68-844 


25 


59-037 


59-826 


60-674 


61-539 


62-421 


63-321 


64-251 


65-200 


66-169 


67-142 


68-066 


68-925 


26 


59188 


59-971 


60-813 


61-669 


62-546 


63-441 


64-364 


65-308 


66-271 


67-236 


68-156 


69-012 


27 


59-354 


60-129 


60-965 


61815 


62-683 


63-571 


64-486 


65-424 


66-385 


67-343 


68-258 


69109 


28 


59-520 


60-286 


61-113 


61-958 


62-820 


63-700 


64-609 


65-541 


66-493 


67-448 


68-357 


69-202 


29 


59-663 


60-423 


61-244 


62-081 


62-936 


63-811 


64-713 


65-639 


66-586 


67-535 


68-438 


69-281 


30 


59-776 


60-531 


61-343 


62-174 


63021 


63-892 


64-789 


65-710 


66-653 


67-594 


68-497 


69-333 


31 


59-893 


60-638 


61-445 


62-267 


63111 


63-973 


64-864 


65-779 


66-717 


67-655 


68-552 


69-385 


32 


60-011 


60-758 


61-556 


62-371 


63-207 


64-064 


64-949 


65-858 


66-790 


67-722 


68-613 


69-440 


33 


60-167 


60895 


61-684 


62-491 


63-318 


64168 


65-046 


65-948 


66-874 


67-800 


68-686 


69-610 


34 


60-330 


61052 


61-830 


62-631 


63-449 


64-288 


65-159 


66-053 


66-973 


67-894 


68-774 


69-592 


35 


60-516 


61-221 


61-993 


62-782 


63-592 


64-422 


65-284 


66-169 


67-081 


67-996 


68-869 


69679 


36 


60-714 


61-412 '62167 


62-948 


63-749 


64-571 


65-421 


66-301 


67-203 


68-109 


68-974 


69-779 


37 


60-924 


61-612 6-2-357 


63-123 


63-912 


64-725 


65-567 


66-435 


67-332 


68-226 


69085 


69-884 


38 


61149 


61-821 62-555 


63-313 


64-087 


64-888 


65-721 


66-581 


67-463 


68-354 


69-202 


69-991 


39 


61-387 


62-046 62-768 


63-511 


64-277 


65063 


65-885 


66-732 


67-606 


68-485 


69-327 


70-108 


40 


61-620 


62-269 


62-977 


63-705 


64-460 


65-234 


66-044 


66-881 


67-747 


68-613 


69-446 


70-221 


41 


61-838 


62-474 


63169 


63-880 


64-626 


65-392 


66-190 


67-014 


67-868 


68-727 


69-548 


70-314 


42 


62057 


62-677 


63-359 


64-064 


64-789 


65-543 


66-327 


67-142 


67-984 


68-832 


69-644 


70-401 


43 


62-278 


62-884 


63-551 


64-241 


64-958 


65-695 


66-467 


67-271 


68-101 


68-936 


69-740 


70-489 


44 


62-520 


63111 


63-764 


64-439 


65-138 


65-864 


66-624 


67-410 


68-229 


69-053 


69-845 


70-582 


45 


62-782 


63-359 


63-994 


64-655 


65-339 


66050 


66-796 


67-571 


68-375 


69-187 


69-935 


70-593 


46 


63-079 


63-638 


64-259 


64-900 


65-569 


66-263 


66-994 


67-754 


68-541 


69-338 


70-104 


70-818 


47 


63-411 


63-951 


64-553 


65-179 


65-829 


66-508 


67-221 


67-964 


68-739 


69-519 


70-271 


70-969 


48 


63-790 


64-311 


64-894 


65-500 


66-132 


66-790 


67-486 


68-211 


68-969 


69-732 


70-469 


71-163 


49 


64-236 


64-737 


65-299 


65-884 


66-496 


67-134 


67-809 


68-514 


69-254 


70-000 


70-719 


71-386 


50 




65-217 


65-756 


66-321 


66-912 


67-530 


68175 


68-867 


69-586 


70-311 


71-010 


71-663 


51 


.. 




66-274 


66-819 


67-384 


67-978 


68-611 


69-275 


69-968 


70-675 


71-354 


71-983 


52 








67-335 


67-879 


68-453 


69-062 


69-700 


70-373 


71-057 


71-715 


72-327 


53 


.. 








68-400 


68-951 


69-537 


70-151 


70-801 


71-465 


72-100 


72-691 


54 






•• 






69-475 


70-038 


70-629 


71-255 


71-893 


72-508 


73078 


55 


, . 












70-573 


71-142 


71-744 


72-359 


72-950 


73-500 


56 
















71-686 


72-263 


72-851 


73-422 


73-941 


57 


















72-813 


73-378 


73-923 


74-427 


58 




















73-920 


74-439 


74-922 


59 


•• 


•• 






•- 






•• 


•• 


•• 


74-937 


75-400 


60 


•• 








•- 




•• 


-• 






•• 


76-840 
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Original Tabku. 



[July 



Table IL, showing the Anntud Premium required to secure an Assur- 
ance of £\Q0 payahU on the Death o/' either of Two Assigned Lives, 
according to the Carlisle Table of Mortalitg, and assuming Interest 
at the rate of Three per cent. 



{2 


OLDER AGES. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


15 


2-1104 


2-1348 


2-1583 


2-1826 


2-2079 


2-2359 


2-2654 


2-2978 


2-3322 


2-3691 


2-4082 


16 




2-1586 


2-1818 


2-2058 


2-2313 


2-2585 


2-2875 


2-3196 


2-3538 


2-3904 


2-4295 


17 






2-2045 


2-2282 


2-2534 


2-2802 


2-3092 


2-3405 


2-3747 


2-4107 


2-4495 


18 




^ , 


, . 


2-2513 


2-2762 


2-3027 


2-3314 


2-3624 


2-3957 


2-4317 


2-4703 


19 




•• 


•• 


•• 


2-3005 


2-3267 


2-3549 


2-3856 


2-4189 


2-4542 


2-4924 


20 












2-3524 


2-3803 


2-4107 


2-4435 


2-4784 


2-5159 


21 




, , 










2-4073 


2-4375 


2-4697 


2-6044 


2-5417 


22 
















2-4671 


2-4992 


2-5333 


2-5700 


23 


















2-5304 


2-5644 


2-6006 


24 




















2-5975 


2-6336 


25 






•• 










•• 






2-6689 



Table II. — continued. 



1 

15. 


OLDER AGES. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


2-4498 


2-4938 


2-5389 


2-5827 


2-6235 


2-6655 


2-7104 


2-7589 


2-8128 


2-8693 


2-9301 


16 


2-4700 


2-5141 


2-5592 


2-6024 


2-64-28 


2-6849 


2-7294 


2-7789 


2-8308 


2-8874 


2-9480 


17 


2-4901 


2-5330 


2-5782 


2-6211 


2-6611 


2-7025 


2-7468 


2-7900 


2-8476 


2-9040 


2-9641 


18 


2-5103 


2-5536 


2-5972 


2-6404 


2-6798 


2-7211 


2-7650 


2-8127 


2-8650 


2-9211 


2-9807 


19 


2-5321 


2-5749 


2-6186 


2-6608 


2-7000 


2-7409 


2-7843 


2-8318 


2-8837 


2-9394 


2-9988 


20 


2-5556 


2-5980 


2-6413 


2-6830 


2-7217 


2-7623 


2-8052 


2-8523 


2-9040 


2-9590 


3-0182 


21 


2-5806 


2-6226 


2-6658 


2-7072 


2-7453 


2-7853 


2-8278 


2-8747 


2-9258 


2-9804 


3-0394 


22 


2-6088 


2-6500 


2-6930 


2-7338 


2-7717 


2-8111 


2-8529 


2-8996 


2-9503 


3-0044 


30628 


23 


2-6388 


2-6798 


2-7221 


2-7627 


2-8000 


2-8391 


2-8807 


2-9264 


2-9769 


30309 


30886 


24 


2-6714 


2-7119 


2-7540 


2-7938 


2-8308 


2-8693 


2-9107 


2-9560 


3-0056 


3-0593 


3-1165 


25 


2-7065 


2-7466 


2-7879 


2-8275 


2-8640 


2-9020 


2-9428 


2-9877 


3-0369 


3-0897 


31468 


26 


2-7431 


2-7831 


2-8239 


2-8630 


2-8989 


2-9370 


2-9766 


3-0209 


3-0696 


3-1223 


3-1786 


27 


, ^ 


2-8222 


2-8627 


2-9013 


2-9366 


2-9735 


3-0132 


3-0571 


31053 


3-1571 


3-2133 


28 


.- 


. , 


2-9026 


2-9408 


2-9752 


3-0119 


3-0507 


3-0940 


3-1417 


3-1931 


3-2488 


29 


... 




•• 


2-9780 


30122 


3-0479 


3-0865 


31289 


3-1760 


3-2268 


3-2816 


30 










3-0454 


30807 


31183 


3-1604 


3-2065 


3-2567 


3-3109 


31 


, , 




, , 






3-1147 


31519 


31931 


3-2389 


3-2881 


3-3416 


32 










. , 




3-1879 


3-2287 


3-2735 


3-3221 


3-3746 


33 














, , 


3-2678 


3-3124 


3-3601 


3-4120 


34 






•• 










•• 


3-3552 


3-4024 


3-4539 


35 




















3-4550 


3-4992 


36 


- 


•• 








•• 


•• 




•• 


- 


3-5485 
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Original Tables. 
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Table IL — continued. 



i 


OLDER AGES. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


15 


2*9349 


3-0613 


3-1322 


3-2043 


3-2758 


3-3483 


3-4228 


3-5029 


3-6889 


3*6810 


3-7830 


3-8947 


16 


3-0114 


3-0786 


31490 


3-2211 


3-2923 


3-3644 


3-4390 


3-5186 


3-6036 


3-6971 


3*7978 


3-9096 


17 


3-0276 


30944 


3-1645 


3-2363 


3-3074 


3-3790 


3-4535 


3-5327 


3-6177 


3-7102 


3-8109 


3-9226 


18 


3-0440 


3-1103 


3-1804 


3-2518 


3-3225 


3-3940 


3-4690 


3-5468 


3-6318 


3-7239 


3-8245 


3-9356 


10 


3-0614 


3-1274 


3-1972 


3-2685 


3-3385 


3-4100 


3-4836 


3-5623 


3-6468 


3-7384 


3-8391 


3-9503 


20 


30807 


3-1461 


3-2155 


3-2865 


3-3665 


3-4273 


3-5006 


3-5786 


3-6632 


3-7549 


3-8546 


3*9658 


21 


31012 


3-1664 


3-2355 


3-3062 


3-3754 


3-4462 


3-5190 


3-5908 


3-6810 


3-7723 


3-8720 


3-9824 


22 


3-1246 


3-1894 


3-2583 


3-3283 


3-3973 


3-4677 


3-5402 


3-6181 


3-7015 


3-7924 


38919 


4-0025 


23 


3-1498 


3-2140 


3-2827 


3-3526 


3-4212 


3-5100 


3-5632 


3-6408 


3-7239 


3-8146 


3-9137 


4-0236 


24 


3-1775 


3-2416 


3-3089 


3-3786 


3-4471 


3-5165 


3-5884 


3-6654 


3-7482 


3-8386 


3-9371 


4-0469 


25 


3-2073 


3-2709 


3-3381 


3-4068 


3-4751 


3-5443 


3-6156 


3-6923 


3-7745 


3-8647 


3-9630 


40726 


26 


32385 


3-3016 


3-3687 


3-4374 


3-5042 


3-5732 


3-6442 


3-7204 


3-8023 


3-8919 


3-9901 


4-0995 


27 


3-2724 


3-3353 


3-4017 


3-4698 


3-5368 


3-6045 


3-6764 


3-7590 


3-8327 


3-9217 


4-0197 


4-1286 


28 


3-3074 


3-3695 


3-4357 


3-5028 


3-6694 


3-6370 


3-7068 


3-7821 


3-8633 


3-9522 


4-0497 


4-1580 


29 


3-3400 


3-4017 


3-4670 


3-5340 


3-5994 


3-6666 


3-7358 


3-8100 


3-8910 


3-9791 


40759 


4-1841 


30 


3-8683 


3-4292 


3-4943 


3-5602 


3-6254 


3-6915 


3-7602 


3-8341 


3-9133 


4-0016 


4-0975 


4-2062 


31 


3-3984 


3-4577 


35223 


3-5880 


3:6525 


3-7178 


3-7857 


3-8587 


3-9375 


40240 


4*1202 


4-2266 


32 


3-4309 


3-4902 


3-5535 


3-6182 


3-6819 


3-7464 


3-8132 


3-8859 


3-9639 


4-0497 


4-1440 


4-2506 


33 


3-4673 


3-5261 


3-5884 


3-6520 


3-7151 


3-7785 


3-8450 


3-9165 


3-9939 


4-0789 


4-1725 


4-2774 


34 


3-5083 


3-5661 


3-6276 


3-6906 


3-7526 


3-8154 


3-8808 


3-9512 


4-0274 


4-1117 


4-2047 


4-3096 


35 


3-5527 


3-6096 


3-6702 


3-7327 


3-7933 


3-8555 


3-9130 


3-9895 


4-0652 


4*1484 


4-2404 


4-3442 


36 


3-6011 


3-6554 


3-7172 


3-7785 


3-8386 


3-8993 


3-9630 


4-0318 


4-1059 


4*1886 


4-2800 


4*3823 


37 


3-6529 


3-7081 


3-7669 


3-8272 


3-8864 


3-9465 


4*0087 


4-0764 


4*1539 


4*2312 


4*3216 


4-4236 


38 




3-7624 


3-8200 


3-8794 


3-9376 


3-9963 


4-0679 


4-1241 


4-1967 


4*2769 


4*3664 


4*4674 


39 






3-8776 


3-9352 


3-9920 


4-0501 


4-1103 


4-1760 


4-2471 


4-8264 


4-4144 


4-5140 


40 








3-9929 


4-0482 


4*1049 


4-1634 


4-2277 


4-2982 


4-3760 


4*4631 


4-5612 


41 










4-1029 


4*1580 


4-2164 


4-2780 


4-8468 


4.4241 


4-5090 


4-6061 


42 


, , 


, , 




, , 




4-2118 


4-2676 


4-3289 


4-3962 


4*4712 


4-5562 


4-6610 


43 








, . 


, , 




4-3294 


4-3818 


4*4473 


4*6212 


4*6038 


4-6983 


44 




•• 




•• 


•• 


•• 


•• 


4-4403 


4*5041 


4*6757 


4-6568 


4-7490 


45 


















4-6662 


4*6362 


4-7161 


4-8068 


46 


, , 


, , 
















4-7046 


4-7820 


4-8706 


47 


• • 


, . 




. , 












. , 


4-8573 


4*9440 


48 








-• 






•• 


-• 


-• 


-• 


6-0216 



Original Tables, 
Table U. — continued. 



[July, 1855. 



1 

{2 


OLDER AQES. 


49. 


50. 


61. 


62. 


63. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


]5 


4-0221 


4-1639 


4-3221 


4-4903 


4-6700 


4-8616 


5-0694 


5-2927 


5-6347 


5-7898 


6-0479 


6-3018 


16 


40371 


4-1785 


4-3369 


4-5051 


4-6844 


4-8760 


50834 


5-3077 


5-5482 


5-8034 


6-0615 


6-3157 


17 


40497 


4-1911 


4-3489 


4-5173 


4-6965 


4-8876 


5-0950 


5-3184 


5'5597 


6-8147 


6-0728 


6-3269 


18 


4-0627 


4-2037 


4-3616 


4-5295 


4-7079 


4-8992 


5-1065 


5-3300 


5-5712 


6-8254 


6-0833 


6-3371 


19 


4-0769 


4-2179 


4-3750 


4-5428 


4-7215 


4-9090 


5-1194 


5-3422 


5-6836 


5-8377 


60956 


6-3483 


20 


4-0921 


4-2327 


4-3898 


4-5573 


4-7355 


4-9267 


51331 


5-3558 


5-6972 


5-8616 


6-1086 


6-3620 


21 


4-1088 


4-2491 


4-4064 


4-5735 


4-7513 


4-9421 


51485 


5-3709 


5-6118 


6-8662 


6-1232 


6-3766 


22 


4-1281 


4-2687 


4-4252 


4-5920 


4-7702 


4-9607 


5-1675 


5-3895 


5-6300 


5-8847 


61412 


6-3972 


23 


4-1495 


4-2893 


4-4462 


4-6122 


4-7909 


4-9812 


5-1871 


5-4096 


5-6604 


5-9041 


61617 


6-4139 


24 


4-1725 


4-3122 


4-4690 


4-6356 


4-8135 


5-0037 


5-2094 


5-4319 


5-6726 


5-9267 


6-1831 


6-4357 


25 


4-1977 


4-3374 


4-4936 


4-6602 


4-8381 


5-0282 


5-2346 


5-4569 


5'69eS 


6-9517 


6-2080 


6-4603 


26 


4-2240 


4-3637 


4-5200 


4-6861 


4-8640 


5-0542 


5-2606 


5-4830 


5-7228 


5-9770 


6-2340 


6-4867 


27 


4-2532 


4-3925 


4-5489 


4-7151 


4-8925 


5-0828 


5-2887 


5-5112 


5-7521 


6-0063 


6-2633 


6-5160 


28 


4-2826 


4-4214 


4-5775 


4-7437 


4-9213 


5-1111 


5-3171 


5-5397 


5-7800 


6-0350 


6-2920 


6-5445 


29 


4-3081 


4-4467 


4-6027 


4-7684 


4-9458 


5-1356 


5-3415 


5-5640 


5-8042 


6-0591 


6-3158 


6-5687 


30 


4-3-284 


4-4669 


4-6219 


4-7874 


4-9638 


51538 


5-3593 


5-5813 


5-8217 


6-0753 


6-3329 


6-5849 


31 


4-3495 


4-4870 


4-6419 


4-8064 


4-9831 


5-1720 


5-3771 


5-5987 


5-8385 


60923 


6-3491 


6-6011 


32 


4-3720 


4-5096 


4-6636 


4-8278 


50037 


5-19-24 


5-3971 


5-6183 


6-8577 


6-1109 


6-3672 


6-6183 


33 


4-3994 


4-5356 


4-6890 


4-8526 


5-0276 


5-2160 


5-4199 


5-6408 


5-8800 


6-1329 


6-3888 


6«6402 


34 


4-4295 


4-5656 


4-7180 


4-8816 


5-0561 


5-2483 


5-4471 


5-6673 


5-9064 


6-1593 


6-4148 


6-6659 


35 


4-4641 


4-5982 


4-7507 


4-9132 


5-0873 


5-2576 


5-4773 


5-6968 


5-9353 


61882 


6-4436 


6-6934 


36 


4-5013 


4-6355 


4-7861 


4-9483 


5-1220 


5-3083 


5-5105 


5-7304 


5-9682 


6-2205 


6-4752 


6-7250 


37 


4-5411 


4-6746 


4-8249 


4-9856 


51583 


5-3443 


5-5462 


5-7649 


6-0032 


6-2541 


6-5089 


6-7585 


38 


4-5841 


4-7163 


4-8658 


50264 


5-1977 


5-3826 


5-5843 


5-8027 


6-0391 


6-2912 


6-5445 


6-7932 


39 


4-6305 


4-7613 


4-9102 


5-0694 


5-2406 


5-4242 


5-6248 


5-8424 


6-0786 


6-3295 


6-6831 


6-8311 


40 


4-6763 


4-8069 


4-9545 


5-1123 


5-2827 


5-4653 


5-6651 


5-8816 


61176 


6-8672 


6-6202 


6-8682 


41 


4-7197 


4-8645 


4-9955 


51525 


5-3212 


5-5034 


5-7021 


5-9173 


61519 


6-4009 


6-6521 


6-8989 


42 


4-7637 


4-8912 


50364 


5-1924 


5-3593 


5-5404 


5-7371 


5-9617 


6-1848 


6-4323 


6-6824 


6-9278 


43 


4-8087 


4-9348 


5-0783 


5-2326 


5-3992 


5-5777 


5-7732 


5-9865 


6-2181 


6-4637 


6-7128 


6-9570 


44 


4-8585 


4-9831 


5-1253 


5-2779 


5-4430 


5-6198 


5-8141 


6-0246 


62549 


6-4991 


6-7463 


6-9883 


45 


4-9132 


50365 


5-1766 


5-3279 


5-4907 


5-6666 


5-8592 


6-0688 


6-2972 


6-6400 


6-7819 


7-0151 


46 


4-9762 


5-0975 


5-2366 


5-3854 


5-5468 


5-7207 


5-9119 


6-1199 


6-3457 


6-5866 


6-8301 


70683 


47 


5-0478 


5-1669 


5-3042 


5-4520 


5-6110 


5-7838 


5-9730 


6-1791 


6-4044 


6-6430 


6-8845 


7-1204 


48 


51311 


5-2485 


5-3840 


5-5297 


5-6873 


5-8577 


60455 


6-2498 


6-4735 


6-7101 


6-9502 


7-1842 


49 


5-2313 


5-3470 


5-4809 


5-6248 


5-7807 


5-9494 


61354 


6-3380 


6-5606 


6-7961 


7-0346 


7-2665 


50 




5-4611 


5-5920 


5-7356 


5-8900 


60575 


6-2408 


6-4428 


6-6640 


6-8979 


71345 


7-3659 


51 


.. 




5-7236 


5-8649 


60175 


61832 


6-3664 


6-5669 


6-7857 


70197 


7-2559 


7-4834 


52 








6-0040 


6-1551 


6-3201 


6-5018 


6-7000 


6-9183 


7-1508 


7-3849 


7-6125 


53 




,, 






6-3047 


6-4682 


6-6485 


6-8453 


7-0624 


7-2945 


7-5268 


7-7528 


54 






... 
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6-6293 


6-8084 


70040 


7-2200 


7-4491 


7-6817 


7-9063 


55 














6-9853 


71802 


7-3954 


7-6247 


7-8550 


8-0787 


56 
















7-3743 


7-5882 


7-8167 


80462 


8-2608 


57 


















7-8008 


8-0282 


8-2568 


8-4769 
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Accounts of Assurance Companies; yarious 

methods of presenting, 51. 
Actuarial tables ; facilities afforded by Mr. 

Thomson's, 255. 
Actuaries (see " Institute*). 
Age, influence of, on sickness and mortality, 

11-25, 127-145, 212, 284, 328. 
Amicable Society, report o^ 260. 
Amount and present value of £1 per annum 

for » years, 155. 
assured and sum reserved ; on the 

relation betv^een, 100. 
Analogy between the results of chance and 

the effects of operations of the will, 315. 
ALUchor Assurance Company, report o^ 262. 
Annuity for n years, kc; method of ob- 
taining formulae for, 152. 
method of determining rate of 

interest in an, 152. 

- of £1, on survivorship; tables show- 



ing value of; 164, 166. 

tables of value of an, by two me- 



thods, 207, 

Annuities at 3 per cent., table of, 292. 

at simple interest, formulae for, 256. 

certain; mode of dealing vdth iso- 
lated cases, 243. 

- formulae for contingent reversionary, 



165. 



- increasing or decreasing by a con- 
stant quantity, 53. 

Laplace on determining the value 

of; 197. 

- on joint lives, &c.; tables of values 



of, 180. 

on the calculation of; 197. 

- on the comparison of various tables 



of, 277. 



on two or three lives; calculation 

of value of, 281. 
Assicurazioni Generali in Trieste, report 

of, 64. 
Assurance against issue, 350. 

for sickness, premiums of, 7, 23. 

influence of rate of premiums on, 

225. 
Assurances for whole life or term of years; 

sum payable on change of scale, 154. 

on joint lives, 180, 350, 363. 

on the life of another; interest in, 

77,162,168. 



Assurances on two or three lives, calculation 
of value of, 281. 

various classes of, in German Com- 
panies, 155-161. 

Austria, statistics in, 28. 

Average amounts of £100, at fluctuating 
rates of interest, 195. 



Baden, statistics in, 35. 

Bavaria, statistics in, 27. 

Belgium, King of, at Statistical Congress, 

43. 
Births, ratio of, to population, 287. 
Bremen, 252. 
Brussels, proceedings of Statistical Congress 

at, 25. 
Burials in All Saints', Northampton (1735- 

1780), 206. 
in London (1810-1820), 291. 



Calculation of annuities, tables illustrating 

the, 207, 292. 
of annuities, and some questions in 

the theory of chances, 1 97. 

- on the improvement of life contin- 



gency, 185. 

Calculations ; fecilities afforded by Mr. 
Thomson's tables in making, 255. 

Calculus; application of differential and in- 
tegral, to interest questions, 254. 

variable or invariable, 185-196. 

Census; on the constitution of a, 40. 

Centime, in system of decimal coinage, 148, 
294. 

Chance; analogy between results attributed 
to, and effects of operations of the will, 
315. 

some questions in the theory of, 

197. 

Childbirth, ratio of mortality from, 290. 

Cholera in Jamaica, 71. 

Clergy Mutual Assurance Society, report 
of, 262. 

Clerical, Medical, and General Life Assur- 
ance Society, report of, 263. 

Climate, influence of, on sickness and mor- 
tality, 15, 131-145. 

Coinage, decimal, 146, 293. 
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Coinage, flnctuatians in international value 
of, 304. 

Combinations; on some qaestions of^ 93. 

Compound series, its summation and appli- 
cation, Ac., 1. 

Concordia Life Assurance Society, 157. 

Contingent reyersionarj interests; formulae 
for two cases of^ 163. 

valuation of, 162, 239. 

Correspondence, 72, 162, 254, 350. 

Currency ; fallacy of fixed standard of value, 
306. 

• substitution of francs and centimes 

for English metallic, 146, 294. 

D. , 

Davies, Griffith, Esq., F.R.S.; memoir of, 
337. 

Death (we "Mortality"). 

Decimal coinage, adoption of, 146, 295. 

answers to fellacies on, 305. 

examination of objections to Royal 

Commissioners^ plan, 293. 

Denmark, 56, 251. 

statistical tables in, 25. 

Differential and integral calculus; applica- 
tion of, to interest questions, 254. 



E. 



Eagle Insurance Company ; intensity of 
diseases in, compared with London popu- 
lation, 349. 

East India Company ^s civil service; regu- 
lations for appointments to (Review), 258. 

Emigration; on the collection of informa- 
tion on, 41. 

England; interest on landed securities in, 
47. 

population of (1811 and 1821), 

288. 

rate of mortality in, during last 

century, 284, 345. 

statistics in, 32. 

Equity and Law Life Assurance Society, 
report of, 354. 

Exchange, fluctuating rates of, 305. 

Expectation of life, tables of, 207. 

F. 

Fallacies on the decimal question, answer 

to, 304. 
Fire insurance in Hamburg, 160. 
Company at Copenhagen, business 

of, 251. 
Foreign intelligence, 56, 155, 251. 
Formula for amount, &c. of ^1 per annum 

for n years, 155. 
for valuation of annuities at simple 

interest, 256. 

- in a case of contingent survivorship 



assurance, 255. 



Formulae, demonstration of, 52. 

for amounts, Ac of annuities in- 
creasing or decreasing by a constant quan- 
tity, 53. 

for two cases of contingent rever- 
sions, 163. 

- for value, Ac. of an annuity for n 



years, Ac, 152. 

- in some questions of probability. 



199-206. 

France, elements of population in, 288. 
land survey in, 41. 



•— sickness and mortality in Friendly 

Societies in, 208; ditto in various trades 

in, 219. 

statistics in, 30. 

;■ tables of mortality in use in, 210. 

Francs' and centimes; substitution of, for 

English metallic currency, 146. 
Fraudulent assurance, 77, 160, 168. 
Friendly Societies; sickness and mortality 

in, 6, 127-145, 332; ditto in Fiance, 208. 

their solvency, 9, 208, 213. 

Friends* Provident Institution, report of, 

263. 



G. 



Gambling Act, 77, 168. 
Germany, 58. 

business, &c of Life Assurance 

Companies (1853), 159, 326. 
frauds in life assurance in, 160. 



new Insurance Companies in, 155. 

Gh>tha Mutual Life Assurance Bank, 58, 

159; results of, for 25 years, 324. 
Gh>vemment regulations for East India 

Company's civil service (Remeto)^ 258. 

securities, valuation of, 310. 

Guide de PAssureur et de I'Assur^ en 

mati^re d^Assnrances Maritimes {notice 

o/), 220. 

H. 

Hamburg, 63. 

fire insurance in, 160. 

inquiry into the marine insurance 

of, 221. 
Human will; analogy between results of 

the operations o^ and of chance, 315. 



I, J. 

Institute of Actuaries; notice of library 
catalogue, 275. 

proceedings of, 90, 178, 275, 362. 

questions for second year^ exami- 
nation, 178. 

report of Council, 90. 

Insurance Companies (new) in Germany, 
155. 

Ireland ; interest on landed securities in, 48. 

Interest in a life annuity, &c.; rate o^ 152. 

in assurances on life of another, 77. 



Index to Vol. V. 



371 



Interest qnestions; application of differential 
and integral calculas to, 254. 

regulation of rate of, on landed 

securities, 45. 

— revenue of country in reference to 

rate of, 50. 

Issue, assurances against, 350. * 

Invariability and variability, theories of, 
185-196. 

Jamaica, 66. 

cholera in, 71. 

Mutual Life Assurance Society, 

report of, 66. 

Janus Life and Annuity Insurance Com- 
pany, Copenhagen, 63. 

Joint lives; tables of premiums for assur- 
ances on, 350, 363. 

tables of values of annuities on, 

180. 



King of the Belgians at Brussels Congress, 
43. 

L. 

Labour, influence of, on sickness and mor- 
tality, 19, 127-145) 218. 

Land; method of survey of, in France, 41. 

Landed securities ; question of usury re- 
garding, 49. 

regulation of rate of interest on, 45. 

Law Life Assurance Society, report of^ 266. 

Law of sickness and mortality amongst 
labouring classes, 7, 23, 127-145. 

Life contingency calculations, improvement 
of, 185. 

of another; interest in assurances 

on the, 77, 168. 

policies, speculation in, 77, 168. 

■ probability of duration o^ 197, 



216,284,327. 

■ tables of expectation of, 207. 



Life assurance; better provision for relatives 
of those engaged in, 72. 

frauds in, 77, 160, 168, 

- premiums undertaken in every con- 



tract of, 101. 

Life Assurance Companies; amount of re- 
serve made by, 51, 62, 103. 

in Germany; position, &c. (1853), 

159, 326. 

probability of losses and gains being 

within certain limits, 202. 

various modes of presenting ac- 
counts by, 51. 

Life Insurance and Annuity Society at 
Copenhagen, accounts of, 251. 

Loans, distinction between private and 
public, 310. 

raised by Mr. Pitt, &c. (ifewew), 

256. 

London Mutual Life and Guarantee So- 
ciety, report of, 78. 



London, relative intensity of diseases in, 
compared with that in Eagle Insurance 
Company, 349. 

M. 

Madras army, sickness and mortality in, 

245. 
Marine insurance in Hamburg, 221. 
Medical examination; influence of, on the 

diminution of mortality among assured 

lives, 331, 335. 
Memoir of the late Grifiith Davies* Esq., 

F.R.S., 337. 
Metropolitan Life Assurance Society, re- 
ports of, 81. 
Minerva Life Assurance Society, report of, 

84. 
Mortality from childbirth, ratio of, 290. 
from plague in London (1592- 

1665), 284. 
in England during last century, 

ratio of, 284, 345. 

- influence of age, climate, and la-> 



hour on, 13-25, 127-145, 212-220, 284, 
328. 

in Friendly Societies, 12, 127-145, 

332; ditto in those of France, 208. 
- in Gotha Life Assurance Bank, 60, 



324; ditto compared with other Com- 
panies and several mixed populations, 
330. 

- in Jamaica Mutual Life Assurance 



Society, 70. 

in Madras army, 245. 

in various trades, in France, 219. 

ratio of, to population, 125. 

relation of sickness to, 23, 135- 

145, 212. 

{see " Tables of mortality ")• 

Mutual Life Assurance Society, reports of, 

267. 

N. 

National Life Assurance Society, reports 

of, 84, 171. 
Netherlands, statistics in the, 36. 
Neue Funfte Assecuranz Compagnie, fire 

business of (1843-1853), 161, 222. 
Notes and queries, 52, 152, 348. 
Notices of new works, 220, 256. 

0. 

Original tables, 180, 350, 363. 

P. 

Palladium Life Assurance Society, reports 

of, 86, 173. 
Patriotische Assecuranz Compagnie in 

Hamburg, fire assurance business of 

(1843-1853), 161, 222. 
Policy, form in use a century ago, 349. 
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Population, elementu of English and 

French, 288. 

of England (1811 and 1821), 289. 

ratios of births, deaths, increase, 

&c, to, 287. 

• tables in Prussia, 26. 



Premium to secure £100 per annum* &;c., 

256, 352. 
Premiums for joint life assurances (agoi 

15>60),350,d63. 

■ for sum assured, and for reserve. 



101. 
225. 



• influence of rate o{^ on assurances, 
of assurance for sickness, 7, 23; 



ditto for whole life or terms of years, &&, 
154. 

payable, Ac. in Qerman Compa- 



nies, 155-161, 225. 

required when interest is allowed 



to assured on them, 348. 

Probability of any future event, when pre- 
ceding simihirities have been uncertain, 
203, 317. 

of duration of life, 23, 197, 216, 

284, 327. 

—~^ of losses and gains of an Insurance 
Company being within certain limits, 
202. 

Probabilities ; application of the summation 
of a compound series to a problem in, 1. 

Problem by Mr. Tucker, 255; on the solu- 
tion of, 352. 

Problems in some questions of combination, 
95. 

Provident Clerks* Mutual Life Assurance 
Association, reports of^ 174. 

Prussian Widows' Fund, mortality in, 334. 

Q. 

Questions in the theory of chances; on 

some, 197. 
of combination ; on some, 93. 

R. 

Reliance Mutual Life Assurance Society, 
report of, 354. 

Report of Council of Institute of Actuaries, 
90. 

of proceedings at Brussels Statis- 
tical Congress, 25. 

Reports of Assurance Companies, 78, 171, 
260, 354. 

Reserve made by Life Assurance Com- 
panies; on the amount of, &;c., 51, 62, 
103. 

■ — relation between sum for, and 

amount assured, 100. 

Revenue of country in reference to rate of 
interest, 50. 

Reversionary interests; formttlse for two 
cases of, 163-166. 



Reversionary interests; value of contingent, 

162, 239. 
Rock Life Assurance Company, accounts o^ 

356. 
Royal Octroied Fire Insurance Company, 

Copenhagen, 56. 



S. 



Sardinia, statistics in, 35. 

Scotland ; interest on landed securities in, 

45. 
Scottish Amicable Life Assurance Society, 

reports of, 175. 
Scottish Equitable Life Assurance Society, 

report of, 358. 
Scottish Widows* Fund Life Assurance 

Society, report of, 359. 
See und Feuer Assecuranz Compagnie in 

Hamburg, fire assurance business of 

(1843-1853), 161, 222. 
Sickness; duration of, in various trades, in 

France, 219. 
' — influence of age, locality, and la- 
bour on, 11-25, 127-145, 212. 

- law of, and premiums for, 7, 19, 



127. 



■ relation of, to mortality, 23, 135- 
145, 212. 
Sickness and mortality in Friendly So- 
cieties, 6, 127, 332. 

comparison of returns of, 9. 

influence of age, labour, and cli- 
mate on, 13-26, 127-145, 212-220. 

in France, 208. 

- tables 0^ 10-24, 143-145, 212-218- 



Sickness and mortality in Madras army, 
245. 

Societ4s de Secours Mutuels of France, 210. 

Spain, statistics in, 33. 

Standard Life Assurance Company, reports 
of, 176, 361. 

Statistics in various countries of Europe, 
25-88. 

of the Royal Octroied Fire Insur- 
ance Company, 56. 

recommendations for collection of, 



39. 

Statistical Congress at Bmssds, 25. 
Sum assured, premiums for, 102; ditto in 

new German Companies, 156. 
Summation of a compound series, and its 

application to a problem in probabilities, 

1. 
Survey and valuation of land, 41. 
Survivorship assurance; premium to secure 

£100 per annum, &;c., 265. 

tables of value in twa cases of. 



164, 167. 

{see " Life of another"). 

tables, construction of, 107 — in 

numbers, 110; logarithms, 119: me- 
chanical aid in computation of, 125. 

Switzerland, statistics in, 38. 
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Table of amount leseryed per cent by Life 
Assurance Companies, 52. 

of annuities at 3 per cent, 292. 

of burials in All Saints', North- 
ampton, 206. 

of business, &c. of German Life 



Assurance Companies, 159. 

- of business of Royal Octroied Fire 



Insurance Company at Copenhagen, 57. 
- of relative intensity of diseases in 



Eagle Company and London population, 
349. 

— — of revenue of the country, as re- 
gards rate of interest, 50. 

of sickness and mortality in various 

trades in France, 219. 

of the average amounts of £100, 

at fluctuating rates of interest, 195. 

Tables of annuities; on the comparison of 
various, 277. 

of business of Fire Insurance Com- 
panies in Hamburg, 161, 222. 

- of coincidence between the results 



of chance, and operations of the will, 
318-322. 

- of expectation of life and value of 



annuity, 207. 
— of premiums for sum assured and 

reserve, with their values, 101 ; ditto for 

joint life assurance, 350, 363. 
of results of Gotha Life Assurance 

Bank, 59-62 ; ditto for 25 years, 327- 

836. 
— of sickness and mortality in 

Friendly Societies, 10-24, 143-145, 212- 

220; ditto in Madras army, 246. 
of survivorship assurance, 1 1 0-124, 

164, 167. 
of values of annuities on joint 

lives, 180. 

origmal, 180, 350, 363. 

• showing duration of voyages to and 



from Bremen, 252. 
showing ratios of births, deaths, 

&c., to population, 287, 288. 
Tables of mortality in Jamaica Mutual 

Life Assurance Society, 70. 

in use in France, 210. 

probabilities of duration of life, as 

deduced firom, 197, 216, 284, 327. 



Theory of chances, on some questions in 
the, 197. 

Theories of variability and invariability, 
185-196. 

Thuringia Railway and General Reassur- 
ance Society, 156. 

Trade, international fluctuations of balance 
of, 304. 

Treatise on the Enfranchisement and Im- 
provement of Property, &c. {Review), 
257. 

Trieste, Assicurazioni Generali in, 64. 



u.v. 

Usury, as regards landed securities, 49. 

Valuation, methods of, 101. 

of contingent reversionary interests, 

162, 239. 

of Government securities, 310. 

- of land, 41. 



Value, approximate, of annuities at simple 
interest, 256. 

of £1 per annum for n years. 



155. 
207. 



102. 
166. 



■ of an annuity, tables showing the, 

of annuity for n years, &c, 152. 
of sum assured, at diflerent periods, 

- of survivorship annuity of £1, 164, 

- variations o^ in coinage, 306. 
Values of annuities on joint lives, 180; on 

2 or 3 lives, 281. 
Variability and invariability, theories of, 

185-196. 
Victoria Life Assurance Company, reports 

of, 176. 
Voyages to and from Bremen, 252. 



W. 

Waterloo Life, Education, Casualty, and 
Self-Relief Assurance Company, report 
of, 362. 

Widows' Funds in Scotland, 45, 359. 

Works recently published, 170, 353. 

Wurtemburg, statistics in, 37. 
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CONSTITTJTION AND LAWS 



INSTITUTE OF ACTUARIES 



GREAT BRITAIN AND IRELAND. 



SECTION I. 

THE OBJECTS OF THE INSTITUTE AND ITS CONSTITUTION. 

1. iThe Institute of Actuaries of Great Britain and Ireland is an 
Association founded for the purpose of elevating the attainments and 
status, and promoting the general efficiency, of all who are engaged in 
occupations connected with the pursuits of an Actuary; and for the 
extension and improvement of the data and methods of the science which 
has its origin in the application of the Doctrine of Probabilities to the 
affiairs of life, and from which Life Assurance, Annuity, Reversionary 
Interest, and other analogous Institutions, derive their principles of 
operation. It embraces as its peculiar province of inquiry, all mone- 
tary questions involving a consideration of the separate or combined 
effects of Interest and Probability. 

2. The Institute consists of contributing Members, viz., Fellows and 
Associates (those of the latter who are, or may become. Principal Officers 
of any Life Assurance, Annuity, or Reversionary Interest Society, beip^ 
distinguished by the title of "Official Associates"), and non-contj?foa^g, 
viz., Honorary, Foreign, and Corresponding Members. 

3. It is governed by a President and Council. 
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SECTION 11. 

PF TH£ MEMBKBS OF THE INSTITUTE, AND THE MANNER OF 
THEIB |:LEGTI0N AND DISQUALIFICATION. 

4. Every Candidate for future admission as an Associate mnst be 
approved by the Council and proposed by two or more Members, who 
shall certify from their acquaintance with him or his works that he is a 
fit person to be admitted. The Certificate to that effect^ having been 
read, shall be suspended in some conspicuous place in the Meeting Room 
of the Institute during an Ordinary Meeting, there to remain until the 
following Ordinary Meeting, at which a ballot shall be taken among all 
the Members there present ; and in the event of not less than three- 
fourths of the votes given being in the candidate's favour, he shall be 
declared duly elected ; otherwise, not ; and in the latter case he shall 
remain ineligible for renomination till the next Session. 

5. Any Associate of the Institute who shall hereafter obtain the 
appointment of Actuaiy to the Government, or to any Life Assurance, 
Annuity, or Reversionary Interest Society, and who shall previously to 
such appointment have obtained a Certificate of Competency from the 
Institute, shall be at once admitted a Fellow without ballot, subject to 
such regulations as may from time to time be appointed. 

6. Upon the nomination of the Council a ballot may be taken among 
the Fellows and Official Associates for the admission, as a Fellow of the 
Institute, of any person who shall previously to the 8th of July, 1848, 
have been Actuary to the Government, or to any Life Assurance, Annuity, 
or Reversionary Interest Society, or who, although not an Actuary, may 
be eminent for scientific attainments connected with the occupations of 
one; or, lastly, of any Associate who shall have obtained the Certificate 
of Competency under the provisions of Aiticles 40 and 41, and whom 
the Council shall deem especially deserving of such distinction ; and in 
the event of at least sixteen voting, and a majority of the votes given 
being in favour of the admission of any such person, he shall be declared 
dnly elected a Fellow; otherwise, not; provided always, that no per- 
son be^ elected under this Rule until a Certificate of his nomination 
by the Council shaU have been suspended in the manner provided 
under Rule 4. 



7. Every Associate or Fellow elect residing within twenty miles of 
London shall attend in person to be admitted at one of the three next 
Ordinary Meetings subsequent to his election, or within such further 
time as shall be specially appointed by the Council, otherwise his election 
shall become void. 

8. Every Associate and Fellow, having first paid his subscription for 
the current year, or a composition in lieu thereof, shall, before lus ad- 
mission, sign an undertaking to the following effect, in a book to be 
called the Obligation Book : — 

** We who have written our names hereunder^ do hereby engage, eaxh 
for himself that we will endeavour to further the good of the Institute 
of Actuaries of Great Britain and Ireland, and promote the objects for 
which the same has been founded; that we will be present at its Meet^ 
ings as of en as we conveniently can, and submit to be governed by its 
Laws, as they are now framed, or as they may hereafter be amended or 
altered : provided, that having paid up all arrears, and delivered up all 
hooks and papers, or other property belonging to the Institute^ and 
having signified in writing to one of the Secretaries that we are desirous 
of withdrawing therefrom, we shall thereupon be released from this 
engagement^* 

9. The Admission of every Associate and Fellow shall be in manner 
imd form following : — The President of the Meeting, taking him by the 
hand, shall say : ^^ A B, By the authority and in the name of the 
Institute of Actuaries of Great Britain and Ireland, I do hereby 
admit you an Associate [Official Associate or Fellow] thereof** 

10. Upon their admission as above. Fellows shall have the right of 
attaching to their names the letters F.I. A.; and Associates, the letters 
A.I.A. 

11. Upon the recommendation of three-fourths of the Council, Hono- 
rary and Foreign Members may be elected by a majority of votes at a 
ballot to be taken among the Members of the Institute generally. The 
number of each of these classes not to exceed twenty. 

12. Corresponding Members may be elected according to the pro- 
visions of Article 80. 

13. All Members of the Institute shall have the privilege to attend 
its Meetings, and avail themselves of the accommodation afford^ d by its 
Rooms. The right of voting belongs to contributing Members only. 
Any contributing Member residing more than twenty miles fro)m Lon- 
don shall have the right to vote by proxy on elections, or^ny other 
question before the Institute of which notice shall have boen given by 
the Council, such proxy to be held by a Member qualifiedi to vote, and 




BO Member to hold more than five proxies. The proxies to be ia a 
form to be determined by the ConncU ; «nd to be addressed to the 
Honorary Secretaries, and delivered at the Rooms of the Institute three 
clear days before the day of meeting. 

14. Until a Member shall have paid up all his arrears, and given 
notice of resignation in writing to one of the Secretaries, he shall be 
considered liable for all subscriptions due. 

15. There shall be an annual list drawn up of the Members of the 
Institute, in which the classes shall be distinguished; and a special 
enumeration shall be made of those Associates who have submitted to 
Examination, and obtained Certificates of Competency. 

16. In the event of improper conduct on the part of any Member of 
the Institute, the Council shall be specially summoned to consider the 
case; and if they shall be of opinion that his remaining a Member would 
be discreditable to the Institute, their decision shall be reported to the 
next Ordinary Meeting thereof; and at the Meeting subsequent thereto a 
ballot shall be taken among all the Members present, and if three-fourtha 
of the votes then given are for his expulsion, the President of the 
Meeting shall say: " By the authority and in the name of the Institute 
of Actuaries of Great Britain and Ireland, I do hereby declare that 
A B [naming him] is no longer a Member therecf;^^ and his name shall 
forthwith be erased from the list of Members. 



SECTION III. 

OF THE PAYMENTS OF CONTRIBUTING MEMBERS. 

17. The subscriptions are payable yearly, in advance, on <iie 1st of 
October in each year, and must be paid within the month. 

18. The annual subscription for Members residing withm twenty 
miles of London, shall be as follows, viz.: — 

Fellows Three Guineas. 

, Official Associates . . . .Three Guineas. 

Associates Two Guineas. 

19. The annual subscription for Members residing beyond twenty 
miles of iondon, shall be as follows, viz, : — 

Fellows Two Gumeas. 

Official Associates .... Two Guineas. 

^ Associates One Guinea. 

\ 
\ 



so. Any Member whose anntial sobscription shell be in a;rreaj: slu^ 
be applied to ia wridng by 09^ of the Seccetaries^ and sball be kiea-f 
pacitated from yotuig at the Meetings of the Inatitate, or exercis^g^ any 
other of the rights of a Member, until such subscription be paid; and if 
the same be not discharged on or before the SOth of I^ovember next 
following, he shall be declared a def«,u}ter^ and shall cease to be a 
Member of the Institute. 

SECTION IV. 

OF THE ANNUAL GENERAL MEB^TINa AND ELECTION OF 
COqNCIL AND OFFICERS. 

21. There shall be held a General Meeting of the Members on the 
first Saturday of June in each year, to confirm the audit of the receij^ 
and expenditure for the financial year ended the 31st March preceding; 
to elect a President, Vice Presidents, and Officers, for the year then 
immediately ensuing; and to consider questions relating to the laws and 
management. 

22. No motion relating to the laws and management shall be con- 
sidered, unless fourteen days* notice shall have been given by the 
Council to the Members of the Institute; and it shall be imperative on 
lihe former to give such notice on receiving from any Member, at least 
one month before the (general Meetmg^ a requisition so to do. 

23.^he CouncE shall consist of the Fellows and Official Associates, 
out of whom shall be elected, by ballot taken anK>ng the Members 
generally, a President, four Vice Presidents, a Treasurer, and two 
Secretaries. 

24. The Council shall, a fortnight previously to the General Meeting, 
send to each Member a list containing the names of those whom they 
recommend for election as President, Vice Presidents, and Officers, for 
the ensuing year ; but Members shaH have the right to erase any of the 
names so recommended, and to substitute others. 

25. The General Meeting shall also elect for the ensuing year three 
Associates as Auditors, by ballot taken among the Members generally. 

SECTION V. 

POWERS AND DUTIES OF THE CQUliTC^L. 

26. The Council shall have power to make from tipe to tune, /or 
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iheir own government^ snch regalations as may bd foand necessary, 
which shall be entered as resolutions upon their Minutes. 

27. The Council shall also have power to make from time to lime, 
for the government of the Inetitutey such regulations, not inconsistent 
with these laws, as may be found necessary, which shall be entered as 
above, and remain in force until the next Annual General Meeting, 
when they shall be either affirmed or annulled, and, if annulled, shall 
not be reyived unless under the immediate sanction of another General 
Meeting. 

28. Any vacancy occurring in the Presidentship or among the Vice 
Presidents or Officers of the Institute, shall, as soon as possible, be filled 
up by ballot at some Meeting of the Council to be specially summoned 
for that purpose, and the appointment so made shall continue in force 
until the next Annual General Meeting. 

29. Five Members of the Council shall be required to constitute a 
quorum. 

30. The Council, upon notice being first given to each of its Mem- 
bers, shall have power to elect persons resident out of the United 
Kingdom as Corresponding Members of the Institute. 

31. The Council shall appoint three Trustees, not necessarily Mem- 
bers of the Institute, in whose names its funds shall be invested. 

32. The Council shall have the management of the funds of the 
Institute, but shall not at any time contract engagements exceeding 
the amount which would remain aHer satisfying all debts and li|||lities. 

33. The Council shall, from time to time, appoint from among the 
Members a Mathematical Committee, a Statistical Committee, a Legal, 
Parliamentary, and Commercial Committee, and such other Conmiittees 
as may be deemed necessary. 



SECTION VI. 



DUTIES OF THE OFFICERS. 

34. The President shall preside at all Meetings of the Institute, or 
Council and Committees, at which he may be present, and in case of an 
equality of votes shall have a second, or casting vote. He shall sign 
the Diplomas of admission of Foreign and Honorary Members, and act 
as the organ and representative of the Institute on all public occasions. 



85. In the absence of the President from any Meeting one of the 
Vice Presidents shall act for him, and for the time being be invested 
with the same powers. In the absence of the President and Vice 
Presidents, — the Treasurer,— or if he also be absent, some other Mem- 
ber of the Council, shall be called upon to preside. 

36. The Treasurer shall receive all moneys due to the Institute, and 
pay in the same to the Bankers, reserving a sufficient balance to meet 
any demands upon the Institute, and shall keep an account of his receipts 
and disbursements. 

37. The Secretaries shall conduct the correspondence of the Institute 
under the direction of the Council; and it shall be the duty of one or 
both of them to attend all the Meetings of the Institute and Council, and 
take Minutes thereof. 

38. The Auditors shall examine the accounts of the Institute up to 
the 31st of March in each year (and, where they think fit^ investigate 
the items of expenditure), and shall, previously to the 30th of April, 
present their Report thereon to the Council for confirmation at the ensuing 
Annual General Meeting. 



SECTION VII. 

EXAMINATIONS FOE CERTIFICATES OF COMPETENCY. 

39. The Council, at their first Meeting subsequent to the Annual 
Genera^ Meeting, shall appoint four or more Members of the Institute, 
of whom a moiety at least shall be Fellows, as Examiners, whose duty 
it shall be to examine candidates for Certificates of Competency, in 
accordance with a plan to be approved of by the Coimcil, and to report 
to the Council the result of such examination. 

40. The Examination shall comprise at least the four following 
branches, viz.: — ^Mathematical Theory; Vital Statistics; Computation 
and Construction of Tables; Book-keeping and Office routine; and it 
shall consist of three parts, separated from each other by an interval of 
at least one year, and no Member shall be eligible for the final examina- 
tion unless he shall be of the full age of twenty-one years. 



SECTION VIII. 



ORDINARY AND SPECIAL MEETINGS. 



41. The Ordinarj Meetings of the Institute shall be held Monthly 
during the period extending from the 1st of November to the Ist of 
May, in every year, on such day and at such hour as the Council shall 
from year to year appoint. 

42. The business of the Ordinary Meetings shall be the election and 
admission of Members. Reports, letters, and papers, on subjects interest- 
ing to the Institute, shall be read, and conversation on points of interest, 
theoretical and practical, may be introduced by or with the sanction of 
tiie President of the Meeting. No question shall be considered at these 
Meetings, as to the rules or management of the Institute, except such as 
may arise out of the confirmation of the Minutes of the Annual General 
Meeting, or of any Special General Meeting immediately prior thereto. 

43. Strangers may be introduced at the Ordinary Meetings by any 
Member, with the leave of the President of the Meeting. 

44. All papers, letters, or other communications proposed to be read 
at the Ordinary Meetings, shall be first submitted to the Council, who 
shall decide on their fitness to be read, and shall also subsequently decide 
on their fitness to be inserted in the Journal of the Institute. 

45. Papers and memoirs presented for reading at the Ordinary Meet- 
ings shall (unless in special cases) be received upon the understanding 
that they thereby become the absdute property of the Institute; subject, 
however, to the condition, that if the Council shall not, within three 
months after application has been made to them to that effect, undertake 
to publish the same within a further period of three months, then and 
in such case the right of publication ^all revert to the author. 

46. The Council may at any time call a Special General Meeting; 
and it shall be imperative upon them so to do, at the requisition of any 
ten Members, communicated to one of the Secretaries, specifying the 
subjects to be brought forward thereat. A fortnight's notice shall be 
given to each Member of the day and business for which any Special 
Meeting is summoned, and no business except what is named in the 
notice shall be introduced at such Meeting. 
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♦ ROBERT HANDCOCK, Esq. 
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t GEORGE WILLIAM SAMUEL JAGO, Esq. 
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♦ CHARLES JELUCOE, Esq. 
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t EDWIN LENDON, Esq. 
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♦JEREMIAH LODGE, Esq., RA. 
t ROBERT JOHN LODGE, Esq. 

t PATRICK MACINTYRE, Esq. 

♦ WILLIAM LEWIN NEWMAN, Ju»., Esq. 

♦ GEORGE HENRY PINCKARD, Esq. 

♦ HENRY WILLLA.M PORTER, Esq. 
t THOMAS ALFRED POTT, Esq. 

♦ ROBERT RAINIE, Esq. 

♦ WILLIAM RATRAY, Esq. 
t RICHARD RAY, Esq. 
♦JOHN REDDISH, Esq. 

♦ EDWARD SANG, Esq. 
♦EBENEZER ERSKINE SCOTT, Esq. 
♦EDWARD OSBORNE SMITH, Esq. 
t FREDERICK GARLE SMITH, Esq. 

♦ HENRY WILLIAM SMITH, Esq. 
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LIST OF MEMBEES. 



Mnuutu Mtmkxs. 



WILLIAM FARR, Esq., M.D., F.R.S. 

BENJAMIN GOMPERTZ, Esq., F.R.S. 

SIR JOHN WILLIAM LUBBOCK, Baeohet, F.R.S. 

JOHN TIDD PRATT, Esq., F.S.A. 

THE RIGHT HON. LORD OVERSTONE, F.S.S. 

M. ADOLPHE QUETELET. 



Those marked thus * are FeUoujs, 

Auld, John Gnnn, 

Colonial Life Assurance Company^ 4a, Lothhury. 

♦Bailey, Arthur Hutcheson, 

Eagle Insurance Company^ 3, Crescenty New Bridge-street. 

♦Baker, Hugh C, 

Canada Life Assurance Company ^ Hamilton^ Canada. 

Bowser, Alfred Thomas, 

Leeds and Yorkshire Fire and Life Insurance Company y 
18, King-streety Oheapside, 

♦Brown, Samuel, F.S.S. (Vice President), 

Guardian Assurance Company ^ 11, Lombard-street. 

♦Browne, William Meredith, 

Westminster and General Life Assurance Association^ 27, King- 
street, Covent-garden. 

♦Bunyon, Charles John, M.A., 

Norwich Union Life Assurance Society, 6, Crescent, New 
Bridge-street. 

♦Chisholm, David, F.S.S., 

North British Insurance Jj[ompany, Edinburgh, 

Cook, William, 

Scottish Equitable Life Assurance Society, 126, Bishopsgate- 
street 



Mum nl dDffiriiil ^jaiDriiitfi 

ITum marked thus * are Fellows, 

*Crocker, James Sydney, 

Beacon Life and Fire Assurance Company ^ 6, Waterloo-place. 

Curtis, Frank Allan, 

Mentor Life Assurance Company^ 2, Old Broad-street, 

Davenport, Henry Devereux, 

Sovereign Life Assurance Company^ 49, St, Jameses-street, 

*D9.j, Archibald, 

London and Provincial Law Assurance Company, 82, New 
Bridye-street, 

♦Dickson, Thomas Goldie, 

3, North St. David-street, Edinburgh, 

*Dove, Percy Matthew, F.S.S., 

Royal Insurance Company, Liverpool, 

Emmens, William, 

Church of England Life and Fire Assurance Institution, 
5, Lothbury. 

*Farrance, George John, 

City of London Life Assurance Society, 2, Royal Exchatige- 
huildings. 

*Farren, Edwin James, F.S.S. (Vice President), 

Gresham Life Assurance Society, 37, Old Jewry. 

*Finlaison, Alexander Glen, 

National Debt Office, Old Jewry, 

*Fmlaison, John (President), 

Gothic House, under the Hill, Richmond, 

♦Fletcher, Alexander Pearson, 

Northern Assurance Company, 1, Moorgate-street. 

Fraser, Thomas, 

Life Association of Scotlund, 20, King William-street. 

♦Gover, William Sutton, F.S.S., 

British Equitable Assurance Company, 47, King William-street, 

Gregor, David Clunie, 

Colonial Life Assurance Company, Edinburgh. 

Griffith, Charles Fox, 

Scottish Provincial Assurance Company, Aberdeen, 

♦Hampton, John William, 

Alfred Life Assurance Association, 7, Lothbury, 

♦Handcock, Kobcrt, 

Leeds and Yorkshire Fire and Life Insurance Company, Leeds, 



/illniM ml MM %smmits. 

Those marked thus * are Fellows. 

♦Hardy, Peter, F.R.S., 

London Assurance, 7, Royal Exchange, 

♦Hodge, WiUiam Barwick, F.S.S., 

General Reversionary and Investment Company , 5, Whitehall. 

Jago, George William Samuel, 

European Life Insurance and Annuity Company, 10, Chatham- 
place. 

James, William Montgomery, 

Royal Naval, Military, and East India Life Assurance Society, 
13, Waterloo-place. 

♦Jellicoe, Charles, F.S.8. (Vice President), 

Eagle Insurance Company, 3, Crescent, New Bridge- street. 

♦Jones, Jenkin, 

National -Mercantile Life Assurance Society, Poultry. 

♦King, John, 

North British Insurance Company, 4, New Banh-huildings. 

Koch, John Edward Campbell, 

Scottish Amicable Life Assurance Society, 43, Lombard-street. 

Laandy, Samuel Linn, 

London Mutual Life and Guarantee Society, 63, Moorgate- 
street. 

♦Laurence, John (Treasurer), 

London Assurance, 7, Royal Exchange. 

♦Lawson, Charles Lucius, F.S.8., 

Great Britain Mutual Life Assurance Society, 1 4, Waterloo- 
place. 

Lendon, Edwin, 

Kent Fire and United Kent Life Assurance and Annuity 
Instittition, Maidstone. 

♦Lewis, Charles Terrell, F.S.S., 

West of England Life and Fire Insurance Company, Exeter. 

♦Lewis, William, 

Family Endowment Society, 12, Chatham-place. 
♦Lodge, Jeremiah, B.A., F.S.S., 

Palladium Life Assurance Society, 7, Waterloo-place. 

Lodge, Robert John, 

Marine Assurance Company, 20, Old Broad-street. 

Macintyre, Patrick, F.S.A., F.R.G.S., 

United Kingdom Life Assurance Company, 8, Waterloo-place. 
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Thote marked thus * are FeUowe. 
*Newman, William Lewin, Jun., 

Yorkshire Fire and life Insurance Company^ York, , 

*Pinckard, George Henry, F.S.S., 

Clerical^ Medical^ and General Life Assurance Society, 99, 
Great RusseU-streety Bloomsbury, 

♦Porter, Henry William, F.S.S., 

Alliance Life Assurance Company^ Bartholomew-lane, 

Pott, Thomas Alfred, 
7, Old Jewry. 

*Rainie, Robert, 

Life Association of Scotland, Edinburgh. 

*Ratray, William, 

Victoria Life Assurance Company, 18, King WUliam'Street, 
Ray, Richard, 

Hand'in-Hand Fire and Life Insurance Society, 1, New 
Bridge-street. 

♦Reddish, John (Honorary Secretary), 

Royal Farmers^ and General Insurance Institution, 8, Norfolk- 
street, Strand. 

♦Sang, Edward, 

3, South Gray-street, Edinburgh. 

♦Scott, Ebenezer Erskine, 

East of Scotland Life Assurance Company, Dundee, 

♦Smith, Edward Osborne, F.S.S., 

Reliance Mutual Life Assurance Society, 71, King William- 
sireet. 

Smith, Frederick Garle, 

Scottish Union Fire and Life Insurance Company, 37, CornhM, 

♦Smith, Henry William, F.S.S., 

Albert Assurance Company, 11, Waterloo-place, 

♦Smith, James, 

Northern Assurance Company, Glasgow. 

♦Smith, William, 

English and Scottish Law Life Assurance Association, Edinburgh. 

Smylie, Samuel, 

Standard Life Assurance Company, Dublin, 

♦Spens, William, 

Scottish Amicable Life Assurance Society, Glasgow. 

♦Stables, Alexander, Jan., 

Scottish Provincial Assurance Company, Aberdeen. 
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Those marked thus * are Fellows, 

Stewart, George, 

North of England Fire and Life Insurance Company y Sheffield, 

♦Terry, James Michael, 

Hand'in-Hand Life Insurance Society, 1, New Bridge-street, 

Tbicke, Charles James, 

British Mutual Life Assurance Society, 17, New Bridge-street. 

•Thomson, George Augustus, 

Colonial Life Assurance Company, New York. 

♦Thomson, William Thomas, F.R.S.E., F.S.S., 

Standard Life Assurance Company, Edinburgh, 

*Todd, Benjamin Hall, 

Crown Life Assurance Company, New Bridge-streets 

* *Todhunter, Joseph, 

National of Ireland Life and Fire Insurance Company, Dublin. 

♦Tucker, Robert (Vice President), 

Pelican Life Insurance Company, 70, Lombard-street, 

♦Walker, Thomas, B.A., F.S.S., 

Falcon Life Assurance Society, 41, Moorgate-street, 

♦Watson, James, 

Scottish Provident Institution, Edinburgh, 

♦Watson, John, 

Scottish Provincial Assurance Company, Aberdeen, 

Watson, John, 

Scottish Providefit Institution, Edinburgh, 

Williams, Henry Jones, 

Standard Life Assurance Company, 82, King WilHam-street. 

♦Williams, John Hill, F.S.S. (Honorary Secretary), 

English and Scottish Law Life Assurance Association, 12, 
Waterloo-place. 

♦Willich, Charles Arnold Madinger, F.S.S., 

University Life Assura7ice Society, 24, Suffolk-street, Pall 
Mall East. 

Wilson, James MoncriefF, 

Patriotic Assurance Company of Ireland, Dublin. 

♦Wood, William, 

116, St, Vincent-street, Glasgow. 

♦Yeats, Alexander, 

Aberdeen Mutual Asswance and Friendly Society, Aberdeeti, 
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Tliose marked thus f have pa^d their Eauminaiion. 

Adams, George, 

London Assurance, 7, Royal Exchange. 

Allan, John Boiler, 

Victoria Life Assurance Company, 18, King IFilliam-streef. 

Anderson, James John Phillips, 

English and Foreign Life Assurance Society, 135, Oxford-street. 

Aston, Benjamin Richard, 
5, Whitehall-place. 

Aston, Joseph Keech, F.S.S., 

Queen Anne's Bounty Office, 3, Deaths -yard, Westminster. 

Avarne, J. Augustus, 

United Kingdom Life Assurance Company, 8, Waterloo-place. 

Banipton, James, F.S.S., 

Clerical, Medical, and General Life Assurance Society, 99, 
Gj-eat Russell-street, Bloomshury. 

Barlow, Thomas (Auditor), 

Metropolitan Life Assurance Society, 3, Princes-street, Bank. 

Berridge, George William, 

22, St, Swithin's-lane, King William- sfreet. 

Birkmyre, William Frederick, 

North British Insurance Company, Edinburgh. 

Bishop, Henry, 

13, Old Jewry-cJiamhers. 

Black, Morrice Alexander, 

English and Cambriafi, 9, New Bridge- street. 

Boyer, Henry, 

Bank of England. 

Brown, Thomas, Jun., 

Westminster and General Life Assurance Association, 27, 
King-street, Covent-garden. 

Browne, Charles Rous, 

Westminster Fire Office, 27, King-street, Covent-garden. 
Carr, Thomas, 

Asylum, Domestic, and Foreign Life Assurance Company, 
72, Comhill. 

f Cheshire, Edward (Auditor), 

Conservative Club ; and 8, James-street, Westbournc- terrace. 
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Those marked thus f have passed their Examination. 

tCbild, Christian (Auditor), F.S.S., 

Alliance Life Assurance Company y Bartholomew-lane, 

Clarke, Joseph, 

Argus Life Assurance Company ^ 39, Throgmor ton-street, 

Clason, James Harvie, 

Colonial Life Assurance Company^ Edinburgh. 

Clirehugh, William Palin, F.S.S., 

Scottish National Insurance Company, 69, Lombard-street, 

Coles, John, 

Legal and Commercial Life Assurance Society, 73, Cheapside, 

Collins, Charles G., 

United Kingdom Temperance and General Provident Institu- 
tion, Adelaide-place, London-bridge. 

Collins, Frank Laird Howard, 

Unity Fire and Life Assurance Association, comer of Cannon- 
street and King William-§treet. 

Cookaon, Bryan Edward, 

Craig, John, 

Edinburgh Life Assurance Company, Edinburgh. 

Crawford, Adam, 

Royal Bank of Scotland, Edinburgh, 

Crawford, David Lindsay, 

Scottish Equitable Life Assurance Society, Edinburgh. 

Cntbush, Edward, 

Westminster and General Life Assurance Association, 27, 
King-street, Covent-garden, 

Cutcliffe, George, F.S.S., 

Clerical, Medical, and General Life Assurance Society, 99, 
Great Russell-street, Bloomsbury. 

Dix, James, 

National Provident Institution, 48, Gracechurch-street. 

Dixon, Charles Woodbridge, 

Beacon Life and Fire Assurance Company, 6, Waterloo-place. 

Doncaster, George, 

British Protector Life Assurance Company, 27, New Bridge- 
street. 

Dowling, David Jeremiah, 

London Assurance, Clonmel, 
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Tkote marked thua + have paeeed their EMumntUum, 
Fache, Henry, 

MuHial Life Assurance Society ^ 39, King'Streety Cheapside* 

Finlaison, Charles Staddert, 

Boyal Navaly Military, and East India Company Life Assur^ 
ance Society y 13, WaterloO'place, 

FinlaisoD, John, Jan., 

Gothic Housey under the Hilly Richmond. 

Fisher, Joseph, 

Alliance Life Insurance Company y Bartholomew-lane. 

Flindt, Rupert, 

Secretanfa OJice, St, Katherin^s-dochs, 

Float, George Henry, 

Monarch Life Assurance Company y Adelaide-place, 

Foot, James JeflFeiy, 

Hand-in-Hand Life Insurance Society y 1, New Bridge-street, 

Fothergill, Charles George, 

Westminster Fire Office, 21, King-streety Covent-garden, 

Galsworthy, Edwin Henry, F.S.S., 

Empire Assurance Company, 41, Pall MaU, 

Gard, William, 

Union Savings* Bank and Government Life Annuity Institu- 
tion, Devonport, 

Grey, William Henry, 

48, Lincoln* s-inn-felds, 

Griffith, Samuel, M.D., 

Star Life Assurance Company, 48, Moorgate-street, 

Griffith, Thomas Henry, 

Star Life Assurance Company, 48, Moorgate-street, 

Griffiths, Charles, 

London Assurance, 7, Royal Exchange, 

Guild, James Wyllie, 

Edinburgh Life Assurance Company, Glasgow. 
Hall, David, 

London Assurance, South MaU, Cork, Ireland, 

Hamerton, John Taylor, A.M., T.C.D., 
London Assurance, Dublin, 

Hamilton, James Clarkson, 

Colonial Life Assurance Company, Edinburgh, 
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7%oM mtarhed ^m f have ptuaBd ikeir Examinaium* 

Hann, Frederick, 

London Assurance, 7, Boydl Exchange. 

Hannyngton, Major John Caulfeild, 

24^A Regiment Bengal Native Infantry, Chotdy Nagpore. 

Hardy, Ralph Price, 

Eagle Life Assurance Society y 3, Crescent, New Bridge-street. 

Harrington, John Nicholas, 

Clerical, Medical, and General Life Assurance Society, 99, 
Great RusselUstreet, Bloomsbury. 

Hatton, Robert, 

Empire Assurance Company, 41, Pall Mall, 

Haycraft, John Berry, 

Unity General Assurance Association, 40, Pall Mall. 

Helder, Stewart, 

Mutual Life Assurance Society, 39, King -street, Cheapside. 

Hooper, John, 

Boyal Exchange Assurance Corporation, Royal Exchange. 

Hooton, James Geaves, 

4, Trafalgar-square. 

Hole, David Robertson Williamson, 

Standard Life Assurance Company, Edinburgh. 

Humphreys, George, B.A., 

Commander-in-Chief's Office, Horse Guards. 

Jago, Arthur, 

Westminster and General Life Assurance Association, 27, 
King-street, Covent-garden. 

Jago, George John, 

Pelican Life Insurance Company, 70, Lombard-street. 

Johnston, Henry James, 

North British Insurance Company, Edinburgh. 

Johnson, Joseph, 

Beacon Life and Hre Assurance Company, 6, Waterloo-place. 

Keys, George Scott, 

Chmrdian Assurance Company, 11, Lombard-street. 

Kilbum, Henry Ward, 

Universal Life Assurance Society, 1, King William-street. 

Knight, Augustus James, 

Essex Economic Fire Office, Chelmsford. 
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Thote marked tktu f have passed their Examinatum, 

Laing, Edward, 

English and Foreign Life Assurance Society y 135, Oxford-street, 

Lance, William, 

Bishopsgate Churchyard, 

Laurence, John Philip, 

London Assurance ^ 7, Royal Exchange. 

Legg, Moses Samael, 

Apothecaries^ Hall, Blackfriars, 

Lethbridge, William, M.A., F.R.A.S., 
St, PauVs School, London, 

Levi, Leone, F.S.S., F.S.A., 

12, College, Doctors^ ^commons, 

Logan, Alexander Mc Gregor, 

Standard Life Assurance Company, 83, King William-street, 

M^'Kean, Andrew, 

Scottish Widows* Fund and Life Assurance Society, Edinburgh, 

Mallandain, Charles, 

5, James-street, St, Luke^s, 

Mann, Charles Philip, 

Burford, Oxfordshire, 

Martin, Charles Andrew, 

Colonial Life Assurance Company, 4t a, Lothhury. 

f Meikle, James, F.S.S., 

Scottish Provident Institution, Edinburgh, 

Miller, Thomas, Jan., 

Scottish Union Insurance Company, 37, Cornhill, 

Mlnasi, Frederick James, 

Parkfield House, Parkfield-street, Islington, 

Mortlock, Henry, 

Palladium Life Assurance Society, 7, Waterloo-place, 

Muir, James, 

Scottish Union Insurance Company, Edinburgh, 

Noble, Henry, 

Royal Exchange Assurance Corporation, Royal Exchange, 

Noble, James, 

Norwich Union Insurance Society, Edinburgh, 

Norton, Fletcher Carioca, 

English and Scottish Law Life Assurance Association, 
12, Waterloo-place. 
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T%o8e marked thus t *«*« passed their Edeamination. 
Nuth, Edward, 

25, Oxford-street, 

Ogilvie, George Moncrieff, 

North British Insurance Company^ Edinburgh. 

Oldfield, George Thomas, 

Albion Life Insurance Company^ New Bridge-'Street. 

Oliver, John Lauer, 

Eagle Insurance Company^ 3, Crescent^ New Bridge-street, 

Oliver, Thomas Neame, 

1, Vemon-place, Bhomsbury. 

Pattison, William Pollard, 

Palladium Life Assurance Society, 7, Waterloo-place^ 

Peyton, James, 

Royal Exchange Assurance Corporation, West-end Branchy 
Pall MaU. 

Phillips, Henry James, 

Temperance Permanent Land and Building Society, 34, Moor- 
gate-street. 

Pidgeon, Jonathan Sills, 

10, Warnford-court, Throgmorton-street. 

Preston, William Howell, 

Equitable Fire Office, Cannon-street West. 

Price, Charles, 

General Fire and Life Assurance Company, 62, King William- 
street, City. 

Racine, Charles Francis, 

Victoria Life Assurance Company, 18, King William-street, 
City. 

Ritchie, David, 

Secretary's Department, Bank of Englatid. 

Robertson, Gerard Hay, 

Engineers', Masonic, and Universal Mutual Life Assurance 
Society, 345, Strand, 

Robinson, Denham Robert Coates, 

War Department, 7, Whitehall-gardens. 

Ramsey, Almaric, B.A., 

32, Gloucester-terrace, Hyde-park. 

f Scoones, Philip, 

London Assurance, West-end Branch, 7, Pall Mall. 
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Thote marked ihut f have patted their EwanUnaiian. 
Scott, George, 

Female Provident Assurance Company^ 40, West Side, King 
Williani'Street, City. 

Sharpe, Edgar, 

London Assurance^ 7, Royal Exchange. 

Shaw, Charles Gabriel, 

108, Leadenhall-street, 

Smith, John Scott, 

Phoenix Fire OfficCy 19, Lombard-street. 

Stephenson, George, 

Westminster Fire Office^ 27, King-street^ Covent-garden. 

Stewart, Andrew Wood, 

Standard Life Assurance Company ^ Edinburgh. 

Stott, Jol^n, 

Mutual Life Assurance Society ^ 39, King-street^ Cheapside. 

Stubbs, Joseph Neatby, 

Provident Clerks* Mutual Life Association^ 15, Moorgate- street. 

Sympson, Edwin, 

Hand-in- Hand Life Insurance Society y 1, New Bridge-street. 

Terry, James, 

Hand-in-Hand Life Insurance Society y 1, New Bridge-street. 

■fThomson, Henry, Jan., 

Scottish Provincial Life Assurance Company y 20, Cannon-street. 

Tompkins, Henry, 

National Debt Officey Old Jewry. 

Tresidder, John Edward, 

Perpetual Investment Land and Building Sodetyy 22, New 
Bridge-street. 

Turnbull, Andrew Hugh, 

Standard Life Assurance Company y Edinburgh. 

Turquand, Samuel James, 

London Assurancey 7, Royal Exchange. 

Walford, Cornelius, Jun., 

Scottish Provincial Insurance Companyy 20, Cannon-street. 

Wallis, William, 

Star Life Assurance Companyy 48, Moorgate-street. 

Wardrop, Thomas Yuille, 

Scottish Provincial Assurance Companyy 20, Cannon-street. 



17 



Those maried ikus f have patsed ^ftasr Eanminaiion. 
Watkins, Charles, 

Pelican Life Insurance Company, 70, Lombard'Street 

West, Frederick, 

3» CharloUe-rotOy Mansion House, 

White, Wmiam, 

Scottish Equitable Life Assurance Society/, 126, Bishopsgate" 
street Within* 

Wilson, James, 

Scottish Widows* Fund and Life Assurance Society, JEdinburph. 

Winser, Thomas Boorman, 

Eoyal Exchange Assurance Corporation, Royal Exchange. 

Yatman, John V., 

New York Branch Office of the Liverpool and London Insur- 
ance Company, 56, WaU-street, New York, U, S. 

Young, Charles, 

Clerical^ Medical, and General Life Assurance Society, 99, 
Great RusseU-street, Bhomsbury, 

Younger, Samuel, 

Engineeri, Masonic, and Universal Mutual Life Assurance 
Society, 345, Strand. 



♦^f* It is particularly requested that any inaccuracy in the foregoing 
lists may be pointed out to the Assistant Secretary. 
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(CimspinMiig Mtmkti. 



BELOIUII. 

BRUSSELS M. DE HOFFMAN, 

Dtrecteur de la C** d^ Assurances Gdndrales, 

„ M. HAMOIR DE REUS, 

Dtrecteur de la C' des ProprUtaires Blunts, 

ANTWERP M. J. F. FLEMMICH, 

Dtrecteur de la 5"*' &* d* Assurances. 

CAHABA. 

HAMILTON HUGH C. BAKER, Esq., 

President of the Canada Life Assurance 
Company, 

FSAHCE. 

PARIS M. J. DUBROCA, 

Directeur de la C* Palladium, JRddacteur de 
'La Revue des Assurances.^ 

„ M. L. LE HIR, 

Ridacteur du 'Journal de VAssureur et de 
VAssuriy Docteur en Droit, Avocat d la 
Cour d^Appel de Paris. 

„ M. H. JOLLA.T, 

Directeur de la C^ Phdnix, Ridacteur du 
'Journal des Assurances.* 

„ M. LE CAPITAINE GABRIEL LAFOND 

DE LURCY, 
Directeur de la C^ V Union des Ports, Auteur 
du * Guide de VAssureur,* Memhre de la 
• Commission CentraU de la SocUt^ de 
Geographic, Sfc. 

„ M. MAAS, 

Directeur de la C*' L* Union. 

„ M. C. MERGER, 

Directeur de La Caisse Patemelle. 

„ M. DE MONTRY, 

Directeur de L*Equitahle. 

„ M. LOUIS POUGET, 

Editeur du 'Journal des Assurances.* 

LYONS M. GAULTIER. 

ROUEN M. GAIGNOEUX, 

Directeur de La Clementine. 
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GERMANY. 
AIX-LA-CHAPELLE . . HERR BRUGGEMANN, 

Direktor de Aachener und Milnchener Fetter 
Versicherungs GeselUchaft. 

BERLIN HERR LUDWIG IRZINGER, 

Direktor der Feuer Versicherungs Anstalt 
JBorussia, 

„ HERR H. J. LOBEGK, 

Direktor der Berliniscke Lehens Versicherungs 
GeseUschaft, 

BRESLAU HERR HERTEL, 

Direktor der Schlesische Feuer Versicherungs 
GeseUschaft, 

COLOGNE HERR MUSSARD, 

Direktor der Feuer Versicherungs GeseUschaft 
Colonia, 

HERR WENCELIUS, 

Direktor der GeseUschaft Agrippina, 

FRANKFORT HERR LOWENGARD, 

Direktor der Deutsche Phonix und Frank- 
furter Lehens Versicherungs GeseUschaft. 

GOTHA HERR RATH G. HOPF, 

Direktor der Lehens Versicherungs Bank fur 
Deutschlandy in Gotha, 

HAMBURG HERR W. LAZARUS, 

K, K, Priv, Assicurazioni Generali, in Trieste, 

LEIPZIG HERR E. A. MASIUS, 

Autor der * Lehre der Versicherung,' Sfc, 
Redacteurder ^Allgemeine Versicherungs 
Zeitung/ und 'Rundschau der Versische- 
rungen.^ 

MAGDEBURG HERR F. KNOBLAUCH, 

BevoUmachtiger der Magdehurger Feuer 
Versicherungs GeseUschaft, 

ROSTOCK HERR A. RADEL, 

Direktor der Vaterlandische Feuer Versiche- 
rungs GeseUschaft, 

TRIESTE HERR ALEX. DANINOS, 

Direttore del. Imp, Reg, Privihg, Riunione 
Adriatica di Sicurtd, 

VIENNA HERR F. L. WESTENHOLZ, 

Direktor der K, K, priv. erste Oesterreisch- 
ische Versicherungs GeseUschaft, 



20 



(timspniiiiitg yUmims. 



HOLLAVD. 

AMSTERDAM M. P. LANGERHUISEN, 

Manager of the HoUandeche Sodeteit van 
Levensverzekerung. 

M. J. J. A. SANTHAGENS, 

Manager of the Ooatindische Maatschappij 
van Adminiatratie in lAjfrenteny ^c. ^c. 

BiresiA. 

ST. PETERSBURG. .M. JAMES THAL, 

Manager of the Rusatsche Fetter Asaecuranz 
Company, 

BWJSiiEK. 
STOCKHOLM ..... .M. HERMAN AROSENroS, 

Manager of the Stockholm City Assurance 
Company, 

UHITED STATES. 

ALBANY S. GROESBECK, Esq., 

Secretary of the Albany Insurance Company, 

BOSTON Dr. JOSIAH CURTIS. 

„ JOSEPH H, GARDNER, Esq., 

Secretary of the Neptune Insurance Company. 

„ WILLLA.M TUFTS, Esq., 

Secretary of the Massachusetts Mutual 
Insurance Company. 
NEWARK (N. J.) . . .BENJAMIN C. MILLER, Esq., 

Secretary of the Mutual Beneft Life As' 
surance Company, 

NE WHAVEN PROFESSOR SILLIMAN, 

President of the American Muttud Life 
Assurance Company. 

„ BENJAMIN NOYES, Esq., 

Secretary of the American Mutual Life 
Assurance Company. 

NEW YORK PROFESSOR GILL, 

Actuary of the Mutual Life Insurance 
Company. 

„ WALTER R. JONES, Esq., 

President of the Board of Underwriters. 

CHARLES NEWCOMB, Esq., 

Secretary of the Mercantile Mutual Insurance 
Company. 

„ NATHANIEL RICHARDS, Esq., 

President of the Fire Association, 
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KULES 



FOB THE 



REGULATION OF THE LIBRARY. 



1. The Library is open daily from Ten to Six, except daring the 
month of September, when it is closed for the annual revision of the 
Catalogue. 

2. Members of the Institute are permitted to take out Books on 
making personal application, or by letter addressed to the Librarian: 
but no Member can have more than two Books at a time, nor keep any 
work longer than a fortnight; but when a Book is returned by a Mem- 
ber, it can be borrowed by him again, provided it has not been bespoken, 
in the interim, by another Member. 

3. Scientific Journals and Periodicals are not circulated until the 
volumes are completed and bound. 

4. Cyclopsodias and works of reference are not circulated. 

5. Any Member damaging a work, pays a fine equivalent to the 
injury. 

6. Works taken fi*om the shelves for reference are not to be replaced, 
but must be laid on the Library table. 

7. The Secretaries shall report to the Council any infi-ingement of 
these Regulations. 
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DONORS TO THE LIBRARY, 

Session 1854-5. 



Art-Union of London. 

Banker's Magazine^ The Editor of. 

Bienayme, M. Jules. 

Census Commissioners for Ireland. 

Cheshire, Edward. 

Collier, Dr. 

Decimal Association. 

Destitution, Association for Pro- 
moting the Relief of, in the 
Metropolis. 

Franklin Institute (Philadelphia). 

Geological Society. 

Gompertz, Benjamin, F.R.S. 

Guy, W. A., M.B. 

Health, General Board of. 

Hodge, W. Barwick. 

Hopf, Herr Rath G. (Gotha). 

Jopling, R. Thomson. 

Lafond, Captain Gabriel. 

Literary Gazette^ The Editor of. 

Locke, John, A.B. 

Lumley, W. G. 

Mallandain, Charles. 

Newmarch, William. 

New Quarterly Revieiv, The Editor 
of. 



Pharmaceutical Society. 

Police, Metropolitan Commissioners 
of. 

Porter, H. W. 

Poor Law Board. 

Pratt, John Tidd. 

Quetelet, M. Adolphe (Brussels). 

Rathbone, Theodore W. 

Redgrave, Samuel 

Redpath, . 

Registrar General. 

Royal Astronomical Society. 

Royal Geographical Society. 

Royal Institution. 

Royal Scottish Society of Arts. 

Scratchley, Arthur. 

Smithsonian Institution. 

Society of Arts. 

Statistical Society. 

Thomson, W. T., F.R.S.E. 

Tooke, Thomas, F.R.S. 

Walford, Cornelius, Junr. 

Walker, Thomas, B.A. 

Williams, John Hill. 

Yates, James, F.R.S. 

Yool, William A. 



Laytons, Printers, 150, Fleet Street. 
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